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Report of a Committee (of the British Association ) appointed 
“to consider the rules by which the Nomenclature of Zoology 
may be established on a uniform and permanent basis.” 
pp- 17, Svo., Lond. 1842. 

Nomenclator Zoologicus, continens Nomina Systematica Gene- 
rum Animalium tam viventium quam fossilium, etc. ; auctore 
L. Acassiz. Ato. Soloduri, 1842. 


Tue British Association for the Advancement of Science has 
undertaken one task, for which it will receive the hearty thanks 
of zoologists. It has undertaken to interpose the weight of its 
authority in arrest of the growing abuses in nomenclature, and of 
the injustice which some zoologists have allowed themselves to 
practice towards their predecessors. None need this legislation, 
and none will have more cause to be grateful for it, than Ameri- 
can zoologists. We have now a host of naturalists rising up, 
none of them having made any great advances in science, con- 
scious that in this new country they must be surrounded with un- 
described objects, aud each eager to attach his name to as many 
species as he may, as though this would indicate the measure of 
his attainments. I*rom an impatience at investigation, and from 
having no large libraries or standard collections of objects, by 
reference to which doubts might be readily solved, there has 
already arisen among us such a burden of synonyms as to be 
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quite perplexing ; and it is even now difficult to settle the claims 
of priority among the various names so recently imposed. 

Our best zoologists have been awake to the necessity of hav- 
ing among themselves some laws, either statute or upon honor, 
which shall ensure respect and justice to each other’s labors, and 
render the nomenclature of our zoology such as shall bear the test 
of enlightened criticism. Not a little correspondence has been 
carried on, among the leading scientific men in the different 
cities, as to how this desirable object might be best secured. As 
one effective means, it has been conceded to those who have been 
engaged upon monographs, that they should settle the synonymy 
of the objects coming within their province, and that others 
should abide by their conclusions, unless they were manifestly 
wrong, the writer being allowed the benefit of all suspicions. It 
was deemed to be no difficult thing to establish a code of honor 
among ourselves; but then the thought arose, of ¥ aat avail will 
all this be to us, if the great masters in zoology across the water, 
shall choose to trample upon us as they have hitherto done? It 
is indeed discouraging, after having, by a tedious and thorough 
investigation, determined the novelty of a species, to find, in some 
subsequent transatlantic journal, the same thing described under 
a different name, and with such authority as to give the prior de- 
scriber a very slight chance of regaining his own prior name. 
With this exercise of the right of the strongest, Americans are 
familiar. It must be acknowledged that, in very many instances, 
there is an adequate excuse for this, from the very obscure chan- 
nels through which the original descriptions have been conveyed 
to the public, and the very limited circulation such works have 
had. But this is not always the case; and now, there are scien- 
tific publications among us which no naturalist, whether native 
or foreign, should neglect to consult. Indeed, such works as the 
Journal of the Academy of Natural Sciences at Philadelphia, the 
Boston Journal of Natural History, not omitting this Journal, 
have become as indispensable to the zoological writer who would 
keep up with the level of science, as the Annals and Magazine 
of Natural History, or the Annales d’Histoire Naturelle, or Revue 
Zoologique. 

It is but too apparent, however, that courtesy and justice are 
not meted out where the plea above allowed cannot be made. If 
we look at the French, for instance, we find by their writings 
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that most of them are, or affect to be, as ignorant of what their 
neighbors the English are doing in science, as though such a 
people did not exist. Very seldom do we find a French writer 
referring to English books, splendid and accessible as they are, 
though honorable exceptions might be named. We have been 
sometimes disposed to think that the distinguished professors in 
Paris, being placed at the head of the magnificent collections and 
institutions of the French capital, had come to think that noth- 
ing in science could be known, which they did not know; that 
it would therefore be superfluous for them to spend time in cull- 
ing over the works of others; and finally, that whatever pre- 
sented itself as new to them, must be actually new, of course. 

It was suggested a year or two since, that a paper should be 
drawn up and signed by the principal zoologists in America, re- 
questing the British Association to take the subject of the laws 
of nomenclature into consideration, and propose a series of rules 
for general use. It was thought that rules emanating from such 
a source, “would be invested with an authority which no indi- 
vidual zoologist, however eminent, could confer on them,” suffi- 
cient indeed to ensure their observance. The Association has 
anticipated our wishes, and has proposed a series of rules cover- 
ing the whole ground of difficulty, just and honorable in their 
character, and with which no original naturalist author will find 
much reason to complain. ‘They are drawn up in so concise a 
style, that we believe a republication of them, in this connection, 
will be judicious. They ought to be at once disseminated 
throughout the scientific public, to be duly reflected upon, and 
modifications suggested, before the code is finally enacted ; for 
the committee, in the caption of their report, invoke us 


si quid novisti rectius istis, 
Candidus imperti; si non, his utere mecum.” 


The subject is divided into two parts; the first, of rules for 
the rectification of the present nomenclature, and the second for 
its improvement in future. The law of priority is laid down as 
the only effectual and just one, as a basis of procedure, and gives 
rise to the first and fundamental maxim: 


1. The name given by the founder of a group, or the describer of a 
species, should be permanently retained, to the exclusion of all subse- 
quent synonyms, (with the exceptions about to be noticed.) 
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2. The binomial nomenclature having originated with Linneus, the 
law of priority, in respect of that nomenclature, is not to extend to the 
writings of antecedent authors. 

3. A generic name, when once established, should never be cancelled 
in any subsequent subdivision of the group, but retained in a restricted 
sense, for one of the constituent portions. 

4. The generic name should always be retained for that portion of the 
original genus which was considered typical by the author. 

5. When the evidence as to the original type of a genus is not perfect- 
ly clear and indisputable, then the person who first subdivides the genus, 
may affix the original name to any portion of it, at his discretion, and no 
later author has a right to transfer that mame to any other part of the 
original genus. 

6. When two authors define and name the same genus, both making it 
of exactly the same extent, the latter name should be cancelled in toto, and 
not retained in a modified sense. 

7. Provided, however, that if these authors select their respective 
types from different sections of the genus, and these sections be after- 
wards raised into genera, then both these names may be retained in a re- 
stricted sense, for the new genera respectively. 

8. If a later name be so defined as to be equal in extent to two or more 
previously published genera, it must be cancelled in toto. 

9. In compounding a genus out of several smaller ones, the earliest of 
them, if otherwise unobjectionable, should be selected, and its former 
generic name be extended over the new genus so compounded. 

10. A name should be changed, which has before been proposed for 
some other genus in zoology or botany, or for some other species in the 
same genus, when still retained for such genus or species. 

11. A name may be changed, when it implies a false proposition, 
which is likely to propagate important errors, e. g. Picus cafer, for a Mex- 
ican bird. 

12. A name which has never been clearly defined in some published 
work, should be changed for the earliest name by which the object shall 
have been so defined. 

13. A new specific name must be given to a species, when its old name 
has been adopted for a genus which includes that species. 

14. In writing zoological names, the rules of Latin orthography must 
be adhered to. 

On the first nine propositions we have no comments to make. 
Section 10, seems to us somewhat questionable. The different 
branches of natural history, botany and zoology, and indeed the 
different departments of zoology, have now become so extensive, 
and are pursued by students so much to the exclusion of each 
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other, that if a genus in one department bears a name in common 
with a genus in some other department, the student is very un- 
likely to meet with it; or if he does, he meets it under such cir- 
cumstances as to cause him no embarrassment. While, therefore, 
it is manifestly improper that widely different objects should bear 
the same name, we are rather disposed to regard this rule as of 
prospective, rather than of retrospective, application. 

Section 11, seems to us liable to still stronger objections. Sad 
indeed would be the havoc in the nomenclature of American ob- 
jects, if all the species named Virginicus and Canadensis, were 
to receive new names because they are likely to propagate im- 
portant errors, as they frequently would at the present day. And 
would it not be as well to allow names of this character, already 
imposed, to remain, until they become so current that they may 
be retained with as much propriety as Caprimulgus, Monoculus, 
&c., which it is conceded may remain unchanged. It is but 
proper to say, however, that the committee propose that this 
rule should be “applied only to extreme cases, and with great 
caution.” 

The twelfth proposition seems to us the most important of all, 
after the fundamental one. It is indeed the very gist of the 
matter; the point which, if properly maintained, will command 
all the others. Until lately, the right of priority has been claimed 
where a man could but show, that, at some anterior period, he 
had given a name to a specimen in his cabinet, or had read a 
paper upon the object, and perhaps circulated specimens among 
his friends. «The consequence has been, a superficial acquaint- 
ance with the works of naturalists, and an indifference to publi- 
cation. It was much easier for a man to sit down and attach a 
ticket to every object in his cabinet which his ignorance sug- 
gested might be new, and await his chance of claiming his 
names for such of them as some patient and thorough student 
should prove to be actually new, than to undertake the task of 
conning all the published works in which it were likely to find 
such objects noticed. In this country, we have indeed, from 
the destitution of books on natural history, been compelled, per 
force, to risk something, or do nothing. But this should have 
rendered us doubly cautious in imposing names, and ever ready 
to retract them when they are proved to be but synonyms, rather 
than be tempted by the iuea, that no one is so likely to be 
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acquainted with the objects at our door as we ourselves, espe- 
cially when we happen to live in a district which has sustained 
no naturalist before us. The actual fact is, that as a general 
thing, the natural objects peculiar to this country have been bet- 
ter known and better described abroad than at home. Certainly 
we may say this, if we except the last twenty years. Nor need 
we think that our territory has never been explored. ‘There are 
collectors constantly employed in this country by foreign natu- 
ralists, who, in a quiet way, send across the water immense stores 
of all kinds of natural objects; and one is surprised when he sees 
the flood of such objects, collected at our doors and without our 
knowledge, in the public and private collections abroad. 

But things are now come toa different pass. A stop will now 
be put to all baseless aspirations for notoriety by attaching nobis 
to the names of species, even when new, though not adequately 
substantiated ; and more especially, by appending it to species 
created by others, in consequence of removing them to other 
genera. 

Two things are now insisted upon in order to give authen- 
ticity to a genus or species, viz. perspicuous definition and publi- 
cation. For want of the first requisite, some of our most accom- 
plished naturalists have forfeited their claims to the adoption of 
names given by them. I need only mention the name of the 
eccentric but learned Rafinesque, to convey an idea of what I 
mean, to American zoologists. Some of the earlier descriptions 
of the lamented Say, too, are so brief and indiscriminating, that 
it has been impossible, without figures or authentic specimens, 
to identify the objects intended. A rule which we-have some- 
where seen, that a writer should always describe an object just 
as if he expected something almost exactly like it would be 
found next day, would be all that is necessary to ensure a satisfac- 
tory compliance with the first requisition. Nor would we be un- 
derstood to say that all the works of such men are to be forfeited, 
because, in some instances, they have failed to give diagnostic 
characters sufficiently perspicuous in view of subsequent discov- 
eries. In regard to the species instituted by Mr. Say, such has 
been the almost uniform respect of American naturalists for him, 
that they have striven to perpetuate all his specific names ; and 
where the object intended could not be indisputably determined, 
they have conventionally fixed upon some species which should 
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bear the name proposed by him. Neither would we justify the 
wholesale rejection of M. Rafinesque’s names, which some have 
advocated ; because it is certain, that many of his species may 
be satisfactorily made out, and these, beyond all question, should 
be adopted. 

The other requisite is publication. And now the question 
arises, what shall be considered publication. In the words of 
the committee, “to constitute publication, nothing short of the 
insertion of the above particulars (the essential characters) in a 
printed book, can be held sufficient.” The French Academy of 
Sciences has also decided that nothing can constitute publication, 
but the rendering one’s labors public, through the press.* 'These 
two authorities are the highest to which we could possibly have 
recourse, and their dicta ought to be conclusive on this point. 

The definition of the Academy, it will be perceived, is broader 
than that of the British Association, inasmuch as the former 
merely requires that a definition should be given to the public 
in print, while the latter requires that it should be given in a 
printed book. We are ready to adopt the most rigid of these 
requisitions. When descriptions are published, as many of Mr. 
Say’s were, in such a paper as the New Harmony Disseminator, 
it could not be expected that another naturalist, who might pub- 
lish descriptions of the same objects, in some widely current 
scientific work, justifiably ignorant of his predecessor’s labors, 
should forfeit his claim to the names imposed by him. It cer- 
tainly cannot be expected, that every fugitive newspaper or 
ephemeral literary periodical, is to be ransacked, before a man 
may be permitted to name an object. In the case of Mr. Say, 
however, thanks to the assiduity of his friends, his fugitive pub- 
lications have been coliected, embodied, and given to the public, 
in books which cannot be set aside. At the present day, every 
facility which can be asked, is given to authors, for bringing 
their discoveries before the public as soon as they please, in such 
a manner as to secure all their rights. It is the custom to print, 
at short intervals, works in which the essential characters of 
objects may be given, in anticipation of figures and more ex- 


* « Ainsi il est bien établi par l’Académie des Sciences, que les communications 
faites par MM. Le Guillou, &c., ne sauraient constituer une publication, et que 
leurs travaux resteront inédits, & l'état de manuscrit, jusqu’d ce qu'ils aient été 
rendus publics, par la voie de U’impression.”"—Revue Zoologique, 1841, p. 331. 


4 
¥ 


8 Nomenclature of Zoology. 


tended descriptions ; thus giving date and publicity to a discov- 
ery, and allowing ample time for a more satisfactory development 
of it. Such are the “ Annals and Magazine of Natural History,” 
and the “ Zoological Proceedings,” in London; the “ Revue 
Zoologique,” in Paris; and the “ Proceedings” of the American 
Philosophical Society, of the Academy of Natural Sciences at 
Philadelphia ; and of the Boston Society of Natural History, in 
this country. 

It will be perceived that this rule disallows any authority to 
manuscript names, whether merely attached to specimens in a 
museum, or even when descriptions are accurately written out 
in full. In the words of the report, “many birds in the Paris 
and other continental museums, shells in the British Museum, 
and fossils in the Scarborough and other public collections, have 
received MS. names, which will be of no authority until they 
are published. Nor can any unpublished descriptions, however 
exact, claim any right of priority till published, and then only 
from the date of their publication.” One who is publishing may, 
from courtesy, adopt names which he knows have been applied 
by some other person ; but in that case he must append his own 
cognomen to it, and not that of his friend, for he alone will be 
responsible to the scientific world for it, and his publication alone 
can be referred to as authority. If another has given a name 
and written a description, which the publisher chooses to adopt 
tn toto, stating the fact, there can then be no objection that such 
name should stand, with its author’s cognomen appended. Many 
works of recent date exemplify the force of the objections above 
made, and have justly incurred unqualified reprobation. Perhaps 
no case is more glaring than that of M. Kiener, in his beautiful 
work on Shells, where he has been in the habit of adopting the 
names imposed by M. Valenciennes, in the museum of the Gar- 
den of Plants, and appending M. V.’s name as authority, while 
Kiener alone describes the shells, and his work is the only one 
that can be referred to as authority. Now, as many errors are 
found to exist in the work, a writer very pertinently inquires, 
who is to be responsible, he who names without describing, or 
he who describes without naming ? 

But we proceed to the second part of the Report, in which are 
offered recommendations for improving the nomenclature in 
future. They are briefly comprised under the seven following 
rules. 
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A. “The best zoological names are those which are derived from the 
Latin and Greek, and express some distinguishing characteristic of the 
object to which they are applied.” 

B. “It is recommended that the assemblages of genera termed fami- 
lies, should be uniformly named by adding the termination ide, to the 
name of the earliest known, or most typically characterized genus in 
them ; and that their subdivisions, termed sub-families, should be similarly 
constructed, with the termination ine.” 

C. “Specific names should akoays be written with a small initial let- 
ter, even when derived from persons and places, and generic names 
should be always written with a capital.” 

D. “It is recommended that the authority for a specific name, when 
not applying to the generic name also, should be followed by the distinc- 
tive expression, (sp.)” 

E. “It is recommended that new genera or species be amply defined, 
and extensively circulated, in the first instance.” 

F. “It is recommended that in subdividing an old genus, in future, 
the names given to the subdivisions should agree in gender with that of 
the original group.” 

G. “It is recommended that in defining new genera, the etymology of 
the name should be always stated, and that one species should be inva- 
riably selected, as a type or standard of reference.” 


Under rule A, certain classes of words are specified as objec- 
tionable: as, a. Geographical names ; because, though a name 
may indicate that an object may be found in such a country, it 
may also be found equally common in other countries, and there- 
fore the name does not tell the whole truth. 6. Barbarous 
names; by giving Latin terminations to local, native names. 
c. Technical names ; names expressive of trades or professions, 
unless carefully chosen. d. Mythological names. e. Compar- 
alive names ; as maximus, minimus, &c. f. Generic names, 
compounded from other genera; this supposes such an alli- 
ance between two genera that no other can intervene. g. Spe- 
cific names derived from persons. h. Generic names derived 
Jrom persons. i. Names of harsh and inelegant pronunciation. 
k. Ancient names of animals applied in a wrong sense. When 
the original animal to which they were applied can be ascer- 
tained, such names are most desirable. 7. Adjective generic 
names. m. Hybrid names ; i.e. words compounded of two 
languages. m. Names closely resembling other names already 
used. o. Corrupted words ; those which are ungrammatically 
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compounded. p. Nonsense names; words without any deriva- 
tion or meaning whatever. gq. Names previously cancelled by 
the operation of rule 6. r. Specific names raised to generic. 

Some of these might be regarded as undesirable, rather than 
as objectionable ; such as those under classes 5, c,d, h. ‘To class 
d, we can see very little objection. To class g, we feel very 
strong objections; not simply because complimentary designa- 
tions, unless “ restricted to persons of high eminence as scientific 
geologists,” are in very bad taste, but because of the awkward- 
ness there is in attempting to pronounce names belonging toa 
nation whose language we are unacquainted with. What person 
acquainted with the English language only, or we may add with 
Latin and Greek also, would venture upon such words as Mi- 
chaudi, Dupetit Thouarsit, Le Guillouii, Entrecastauxti, Gheis- 
breghtii, Eschscholtzii. This difficulty is not all on the part of 
the Englishman; on the contrary, the names of Englishmen 
and Americans are more formidable and forbidding to all the na- 
tions of southern Europe, than their names are to us. Few of 
us would be likely to recognize our own names when articulated 
in French or Italian. 

With rules A and B, and with the first more especially, would 
we fully concur; but from the next we should decidedly dissent. 
The reason given for beginning a specific name, when derived from 
a proper name, with a small initial, “that when used alone, it is 
liable to be occasionally mistaken for the title of a genus,’”’ seems 
to us to be too trivial. Persons who are so little experienced as to 
be misled thus, would be misled by almost any thing. Besides, 
that the contrary custom is an ancient and almost universal one, 
we think that few persons would covet the compliment of seeing 
their cognomen degraded from a proper to a common name. Per- 
haps, however, this rule is intended to bear more especially upon 
the practice sometimes pursued, of commencing common nouns 
used in the genitive form as specific names, with a capital. If 
so, we would adopt it thus far. We believe that the following 
rule would be both more proper and more acceptable. All spe- 
cific names, except such as are derived from persons or places, 
should begin with a small initial; and generic names should 
always begin with a capital. 

The method recommended in rule D, is worthy of strict atten- 
tion. Another mode which we like still better is, to append the 
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name of the author of both the genus and the species, where they 
are different, thus, Cyprina Islandica, Lin., Lam., the name of 
the person who instituted the species being always kept in close 
proximity to the specific name, as being more important than the 
generic name, inasmuch as it is to be unchanged. The only 
difficulty in the way is, that the means for ascertaining the au- 
thor of a generic term are not always at hand, and it could hardly 
be expected that memory would serve for both genus and species. 
Whoever cannot adopt the latter method, should not fail to apply 
the former, as recommended. 

Any one who has observed the indiscriminate coupling of ge- 
neric and specific names of incongruous genders, induced by the 
removal of species from one genus to another, will see the pro- 
priety of the precaution proposed in rule F. 

These remarks are all that need be offered at this time. The 
Report itself is fully illustrated throughout, and cannot but do 
good. Wecannot but hope that some method will be taken to 
give it to the American scientific public in an entire form. 


Nothing could have been more timely, in furtherance of the 
movement so simultaneously made at all the principal foci of 
science, than the Nomenclator Zoologicus of Agassiz. Nor is 
it probable that any man living is better qualified than he, to 
undertake a work of the kind. 

His plan is as follows. He first gives an alphabetical list of 
every genus which has been instituted, whether adopted or not, 
in each of the classes of zoology ; he gives its author, the work 
in which it originally appeared, and the date of publication of 
that work; then the derivation of the name; and finally, the 
family to which the genus belongs. Then there is to be a gen- 
eral register combining all the classes, thus bringing side by side, 
the names which have a double use, and showing where priority 
belongs. ‘The different items are so printed, in various type, 
upon the same line, as to be easily distinguished. We sincerely 
wish he had added one other item, which would have tended 
greatly to banish from among scientific men, sounds repulsive to 
classic ears—-we mean the accentuation. 

So far as genera are concerned then, no zoologist will hereafter 
be excusable for using, for any new genus, a word already in 
use; nor for being ignorant of all the genera which have been 
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instituted in any particular family; nor for employing any but 
the anterior name, when two or more names have been imposed 
upon the same genus of animals. 

This may be thought, at first glance, but a small work; and 
yet the author has already catalogued, upon the above plan, up- 
wards of seventeen thousand names. Doubtless, many more 
will be hereafter found, in works to which he has not yet had 
access. No unpublished names have been introduced. 

M. Agassiz has expressed his views, in his introduction, with 
regard to some of the laws of nomenclature, which, when com- 
pared with those laid down in the Report just noticed, accord in 
the main with our own. For instance, he says he does not think 
it judicious to discard barbarous names, now in use; as in that 
case nearly a thousand would come to be rejected, and as many 
ethers substituted. Nor would he reject all words doubly em- 
ployed. ‘To show the absurdity of too great strictness in the 
laws of nomenclature he states, that he knows of more than a 
thousand names, common to genera in botany and zoology ; and 
says he prefers that some one more solicitous for such eclat than 
himself, should undertake to substitute other names and affix their 
superbus Mint. 

It is the first grand step towards extrication from future con- 
fusion in nomenclature, that we have the generic appellations 
thus before us under one glance; the next will be to construct 
tables of specific names upon the same plan, and this we hope will 
ere long be attempted, in some of the classes at least. We agree 
with the publishers of the “ Nomenclator Zoologicus,” that this 
is a work indispensable to all zoologists and paleontologists. 


Arr. IL—A Statement of Elevations in Ohio, with reference to 
the Geological Formations, and also the Heights of various 
points in this State and elsewhere ; by Cuartes WHITTLESEY, 


Esq. of Cleveland, Ohio. 


In giving the levels for Ohio, it should be understood that they 
have been taken with reference to Lake Erie, asa zero. The sur- 
face of Lake Erie has generally been considered as five hundred 
and sixty four feet above tide-water at Albany; see the Report 
for Michigan, 1839-40. The topographer of that State, S. W. 
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Higgins, Esq., puts it at 565.333 feet. If this last number repre- 
sents the levelage of the Erie Canal, it is probably good for the 
surface of the Lake, as it was when the surveys were made for 
that work, twenty five years since. The surface, however, fluc- 
tuates in the extreme about six feet, thus rendering all measure- 
ments based upon the Lake as a starting point, liable to an error 
of that amount. The Ohio Canal was explored in 1824-5, and 
of course its elevations are noted with regard to the stage of water 
at that time. The difference between 1816 and 1824 in the sur- 
face of the Lake, will render all our levels along the Ohio Canal, 
when referred to the ocean, inaccurate by that amount. In the 
latter part of the year 1815, and all of the year 1816, the Lake 
was high, about four feet above the point of greatest known de- 
pression. From 1819 to 1822 it was low, and in 1825 was still 
but about two feet above the lowest known point. The error in 
adopting the Lake surface, in 1824, as a starting point, may there- 
fore be two feet, making its general surface above the tide-water 
at Albany, in 1824-5, 563 feet, and at the time of the great rise 
in June, 1838, 567 feet. In estimating the heights given below, 
I have used the commonly received number of 564, to express 
the surface of the Lake. Both upon the Erie and the Ohio canals 
and other works, the slopes sometimes given to the bottom are 
rejected, because unknown: where there is more than one sum- 
mit they counteract each other in some degree. Where there are 
fractional feet they are rejected. In some cases there are short 
intervals not measured, or the minutes of a portion of the heights 
are wanting, or the authorities are contradictory ; these are desig- 
nated by an interrogation, and will go for what they are worth. 
Information derived from so many sources, and transcribed many 
times from one note-book to another by different persons, must of 
course be subject to errors. But it has been drawn from the best 
authorities, viz. the profiles and reports of the engineers in the 
public employ. 

For location of points I have adopted Columbus, the capital of 
Ohio, in latitude 39° 57’ north, longitude 83° 3’ west, as the cen- 
tre of reference. ‘The general course and distance from Colum- 
bus being given, the courses and distances of the different places 
among themselves may easily be found. 

The order of stratification in Ohio is as follows, beginning at 
the lowest of our explored rocks, the limestone. 
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1. Limestone ; thickness unknown, not exceeding 1000 fet; 
subdivided as follows by Dr. Locke: (1.) Blue limestone aud 
blue limestone marls, over 500 feet in thickness; (2.) Marl, 25 
feet; (3.) Flinty limestone, 52 feet; (4.) Marl, 106 feet; (5.) 
Cliff limestone, 89 feet. This limestone is the surface rock over 
about two fifths of the western part of Ohio, and extending into 
Indiana. 

2. Bituminous slate, or black shale, 250 to 350 feet. 

3. Fine-grained or Waverley sandstone, 25 to 350 feet. 

4. Conglomerate or pebbled sand-rock, 100 to 600 feet. 

5. Coal measures, say 2000 feet. 


Formation No. I.—Eleration of some points at the surface of the limestone forma- 
tion and at the bottom of the slate. 


Course and distance |leight above 


} Place. }|__ trom Columbus. |_the ocean. | Local dip per mile. 
Columbus, | | 761 feet |S.81°52' E., 22§ feet. 

| deep cut of rail-road, N. 100 miles. 

Dublin, Frankiin Co., N.36°W. 11 “ | 831 * 

Bainbridge, Ross Co., (S. 124° W. 52 744“ 


West Union, AdamsCo., 8.154°W. 80 “ 
|Three miles 8S. E. of Day- 
| ton, bottom of cliff lime- > S. 763° W. 62 “ 868 e 14° E., 6 feet. 


| stone, 


934 “ |S. 804 E., 37.4 feet. 


With the exception of Dayton, these locations are at or near the 
outcrop of the overlapping slate, and consequently in or near the 
line of bearing. 


No. II.—Points on the surface of the black shale and under face of the fine-grained 
sandstone. 


{ Place. Course and distance. Height. | Dip. 
Newburg village, Cuyaho- is ar 

ga County, 41° E.,154 miles. 764 feet. S. S.E., very slight. 
Sandusky township,Craw- 

ford Co., (east line,) 
Big Walnut Creek, Na- nearly E.,—about 
tional Road, 2 30 feet per mile. 
Head of Paint Creek Ca- 2 ” lo 
nal, Ross Co., South, 43 814 (S. 83° E. 31.99 feet 
Morse mill, on canal, near) « 
S.34°E. « 518 « 


N. 
N.7j°E. @2 948? S.E. and slight. 
N. 


8&8 | 84 


The last station is about fifteen miles east of the outcrop, which 
accounts for its being lower in natural level than the others. This 
formation occupies a narrow belt of about twenty miles in width 
along the Scioto valley, widening as it extends northward to the 
Lake. It is here about sixty miles in breadth, east and west, and 
extends eastward in form of a narrow strip along the southern 
shore, to and beyond the State line. 
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No. II].—Points on the surface of the fine-grained sandstone, corresponding with 
the inferior face of the conglomerate. 


Pisce. Course and distance. |Elevation. | 
Old Forge, Portage township, Summit County, N. 453° E., 110 miles. YUS teet. 
Near Chagrin Falls, Cuyahoga County, IN. 3 E. 153 894 
Newton Falls, Trumbull County, IN. 519° E. 140 “ |898 “ 
Narrows of Licking. Ohio Canal, IN. 77° E. 44 “ 1764 * 
Jackson tow nship, Jackson Co., near J. Stinson’s, 'S. 164° E. 55 “ |785 


The fine-grained sandstone region immediately succeeds the 
slate, and occupies a tract similar in form, though not quite as 
extensive. Next to it, on the east, the conglomerate is the sur- 
face rock, and from a narrow strip at the south, enlarges, after 
passing the line of the Reserve,* to a width of fifty miles, spread- 
ing over the northeastern counties. 


No. V.—Some points in the lowest bed of coal. 


Place | Bearing from Columbus Eleve ation, Dip. | 


Brookfield, rumbull Coun- 2 IN. 559° E.. 164 miles 990 feet.|. “Ne varly 3. —about! 
ty, near State line, 2 

Tallmadge, Summit County, \N. 453°E. 112 |1069 334° E., 18% feet. 
National. Road, between 8s. E.—abou 
Jacktown and Gratiot, 85° E. 384 “ | 1014 

Lick township, Jackson Co. |S. 224°E. 59 “ 760? “ 


A line drawn from the Portage summit northeasterly, end pa par- 
allel to the Lake shore, will be a general boundary of the coal 
region on the north in Ohio; and continued from this summit to 
the Licking summit, and thence south to the River, it will form 
the western limit of this great field, extending to the Alleghanies. 


Elevation of places in Ohio. 
Place. Elevation—feet. Surface rock. 
Little Mountain, Lake Co., 1164 Conglomerate. 
Mantua, Portage Co., sum- 
mit of Chagrin and Cuya- 1140 = 
hoga Rivers, 
Mahoning summit, ae 908 


pion, Trumbull County, Fine-grained sandstone. 


Brookfield, Trumbull Co., 1154 Coal measures. 
Portage Summit Lake, 958 Top of conglomerate. 
High land adjacent, 1150? 


avenna summit, Portage 
Re ’ © 1068 Coal measures. 


and Ohio Canal, 

Hanover, Columbiana Co., 

Sandy and Brown Canal 1123 es 
summit, 


* The Reserve is the eastern part of Ohio. 
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Place. Elevation—feet. Surface rock. 
Huron summit, swamp, “ 978 Near junction of slate 
E. corner of county, and limestone. 
Tarrisville, Medina Count 
Tyamochtee summit, T. 5, 
R15, E., Marion Co.{ 898 Limestone. 
Blanchard’s fork of | 
glaise, 2? miles E. of Fort 1052 « 
Findlay, Hancock Co., 
Loraine’s summit, Miami 942 - 
extension canal, 
Somerset, Perry Co., 1159 Border of coal measures, 
Zanesville—river, at bridge, 679 
“ hill, E. of town, 801 Coal measures. 
Hillsborough, Highland Co., 1124 Limestone. 
Greenville, Darke Co., 1044 
Summit between Scioto and } 
Mad rivers, near Mechan- 1007 = 
icsburg, Champagne Co., 
Summit of Great Miami and ) 1350? “ 


Scioto, Logan Co., 


Height of places in Michigan, above the ocean. 


Head waters of Belle River, Lapeer County, - 992 feet. 
Summit between waters of Saginaw Bay and Lake Mich. 673 “ 
Pontiac summit, Clinton and Kalamazoo Canal, - 914 * 
Hillsdale County, seven miles east of Jonesville, 1211 * 
Summit of Central Railroad, on the line between Jack- 

| son and Washtenaw Counties, - - - 1015 * 

Fort Holmes, Mackinaw, - - - - 797 

Height of Lakes. 
Ontario, - - - - 232 feet. 
Erie, - - - - - - 565.333 
St. Clair, - - - - - - - - 570.005 
Huron and Michigan, - - - : - 578.008 
Superior, - - - - - - - - 596.180 
Height of points on the Ohio. 

Pittsburg, - . - - - - - - 705 feet. 
Portsmouth, - - - - 479 
Cincinnati, - - - 432 “ 


q 
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Summit of Wabash and Erie Canal, near Fort Wayne, 
Indiana, - - - - - - - 810 feet. 


Summit of Chicago Creek and Illinois River, : 595 * 
Portage, Fox and Wiskonsan Rivers, Fort Winnebago, 699 “ 


Elevations in Pennsylvania. 


Conneaut Lake, - - - - - - 1074 feet. 
Alleghany summit, northern route of Schlatter’s sur- 

veys, - - - - 2002 “ 
Sugar Run summit, two miles north of Portage Rail- 

road summit, - - - - - - 2183 * 
Chestnut Ridge, National Road, - - - 3612 “ 
West Alexandria, - - - - 1797 “ 

Elevations in New York. 

Chatauque Lake, - - - : - - 1291 feet. 
Franklinville, Chatauque County, (in a valley, ) 1588 “ 
Summit between Elm Creek and Little Valley Creek, 

Cattaraugus County, - - - - - 1725 
Summit between Big and Little Valley Creeks, - 2180 “ 

Cayuga Lake and Susquehanna River, 981 “ 

Seneca Lake and Chemung River, 890 “ 

" ws the sources of the Alleghany and the 

waters of Lake Erie, at the lowest pass, - - 1200 “ 
The ledge of Niagara limestone causing the cataracts 

of Niagara, Genesee, Oswego and Black Rivers, 551 ** 
Height of land between Buffalo and Lewiston, 640 “ 

between Buffalo and Lockport, - 590 
Mohawk, at Little Falls, - - - - - 385 ‘“ 
Hills adjacent, - - - - 1097 
Round Top, Catskill Mountains, - - - 3804 “ 
Summit on Welland Canal, - - - - 624? * 


This collection of altitudes is now published with a desire to 
bring out similar statements from other quarters. Topographical 
geology is of the highest value in reducing the science from a 
state of general calculation to the exactness of mathematical rules. 
But such results require great labor, and make little show on pa- 
per. If the engineers and geologists of the United States would 
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combine and assist each other by publications similar to the 
above, (excepting its errors,) the difficulty of collecting such 
facts would be done away with at once. This Journal appears 
to be the most convenient organ for such publications. When 
tables can be formed showing the elevation, extent, thickness 
and dip of the great formations in the individual States, topo- 
graphical and geological models may be constructed, which shall 
be miniature copies of each. 


Art. Tides in the North American Lakes ; by D. Ruaeues, 
Ist Lieut. 5th Regt. U. S. Infantry. 


Fatuer Louis Hennepin, during his voyage of discovery in 
1679, observed singular currents and fluctuations in the Straits 
of Michillimackinac, for which he was unable to give satisfactory 
explanations. More recently the subject has attracted the atten- 
tion of scientific observers, without producing satisfactory results. 

The Hon. Lewis Cass, while governor of Michigan Territory, 
caused observations to be made during the months of July and 
August, 1828, at Green Bay, then within the jurisdiction of Mich- 
igan, which have been generally received as conclusive evidence 
of the non-existence of tides in the great North American lakes. 

On examination of the table of the Governor’s observations, in 
1836, I was led to believe that an erroneous view of the subject 
had been entertained throughout the investigation. 

I find the Governor’s tabular statement, published in a small 
volume entitled “Historical and Scientific Sketches of Michi- 
gan,” embodied in an able article from the pen of Colonel Henry 
Whiting of the Army, and as I am unable to satisfy myself 
whether the tabular statement has ever appeared in the Journal 
of Science, I have considered it necessary to transcribe it, (see 
table A,) reserving also the liberty of occasional reference to Col. 
Whiting’s communication. 

I now propose to make a preliminary examination of this table, 
with the view of ascertaining the results, premising that satisfac- 
tory precautions were apparently taken to guard against local in- 
equalities and fluctuations. 

Taking as an example, the 16th of July, we find that observa- 
tions were made at 64 and 8 o’clock, A. M., and at 1, 4, and 73 
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P.M. The question at once arises, as to the time of high water. 
Was it high water between 8 and 1 o’clock? Was it low water 
at l or 40’clock? We observe that embarrassment meets us at 
the very threshold, and it is therefore unnecessary to quote largely 
from this table, as observations were, in no instance, taken more 
than six times during twenty four hours. Bearing this fact in 
mind, a bare inspection of the table unfolds its true characteris- 
tics; and were I to adopt it as conclusive evidence, I should be 
led to concur in the opinion of its distinguished author, “that the 
changes in the elevation of the water are entirely too variable to 
be traced to any regular permanent cause.” 

Reflection satisfied me, however, that an error in this tabular 
statement may have arisen from the absence of rapid consecutive 
observations, which alone enable us to grasp a principle clothed in 
subtle and fluctuating indications. 

The accompanying table B, is the result of observations made 
under my superintendence, during the months of September and 
October, 1836, at Green Bay, Wisconsin Territory, with the view 
of elucidating the subject, and ascertaining, as far as practicable, 
the nature of these fluctuations. 

They were made at Fort Howard, on the left bank of the Fox 
River, and about one mile above the expansion of the river into 
Green Bay. It is to be observed, however, that the river still 
winds some four or five miles through an extensive alluvial de- 
posit, before it is lost in deep water. The river is about half a 
mile wide, and is between fifteen and forty feet in depth. 

The station taken for Gov. Cass’ observations is two miles 
above Fort Howard, on the right bank of the river, and about 
two miles below where the current ceases to be perceptible. 

My observations were made by a vertical rod, protected from 
local inequalities by two perforated concentric enclosures, and 
graduated in inches referring to a zero plain above high-water 
mark. ‘The station was near a sentinel’s post, and under the im- 
mediate and constant supervision of the sergeant of the guard, 
and may therefore, I think, be considered as entirely free from 
any accidental inequalities or irregularities of importance. 

It will be observed, that the general direction of the winds was 
also noted; but as I regard them only as a modifying cause, in- 
creasing or diminishing results according to their direction, I shall 
not comprehend their influence in this discussion, and especially 
as they constitute an element susceptible of future examination. 
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Bay, made by Gov. Cass in 1828. 


Time 
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Noon. 


OO 


as 


Z 
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Noon. 


of the day. Course of the 


N. 


W. of S. W. 


No wind. 
N. W. 


N. E. 


Moderate. 


Strong. 


Light. 


None. 
Light. 
ce 


Violent. 
Light. 
ce 
cc 
Moderate. 


wind Stren; gth of the wind.| Height of water. 
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| 20 
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Light. 10 
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Day of the month. (Time of the day.|Course of the wind. Strength of the wind 


4 
74 
8 
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4A 
73 


5 
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Light. 
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Taste 


_Day of the month. Time of the day. Course of the wind. Strength of the wind.| Height of water. 

Aug. 5. | 8 | S.W. Light. 6 
Noon. rT: 64 
“ | 4 12 
“ 74 7 
6. 8 6 
7. 8 8 
“ “ 7 9 
“« §8 Noon N es 6 
“ 74 7 
* 9 8 S. W. Strong. 2 
“ Noon. 0 
4 “ 13 
« 10 8 N. E. Pretty fresh. 13 
“ Noon “ 9 
7 “ 16 
11, 8 Light. 10 
Noon rT; 8 
« 12 8 S. W. a 8 
“ A ts 5 
74 “ 9 
13 ~ 0 
4 ‘ Ai 
* 14 8 “ Moderate. 4 
8 N. Fresh. 10 
« 16 8 S. W. Light. 6 
“ 4 5 
74 “ “ 7 


| 
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Day of the month. ‘Time of the day.|Course of the wind 


Aug. 17. 
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The tabular diagram C, is intended to illustrate the observa- 
tions embodied in table B, referred to a system of rectangular 
ordinates. 

The scale comprehends 40 parts in altitude to 1 inch, or 1 part 
=,', inch; and 4 parts or 4 hours in longitude to 1 inch, or 1 
hour=4 inch. As the observations are referred to a superior 
plane, as zero, the proper algebraical sign would be minus ; but 
I have used the sign minus to represent depression, and plus ele- 
vation, indicating the relation in which they succeed each other. 

Example I.—Sept. 29th, at 2 o’clock, P. M. 28 inches, wind 
S. W. high, and at 9 o’clock, P. M. 314 inches, wind S. mid- 
dling, =— 334 inches, time 7 hours. 

Sept. 30th, at 4 o’clock, A. M. 25 inches, wind S. high, = +64 
inches, time 7 hours; at 64 o’clock, A. M. 30 inches, wind 8. W. 
high, = — 5 inches, time 24 hours; at 12 M. 21 inches, wind 
N. E. high, =+9 inches, time 54 hours. 

Result, 2 elevations, 154 inches, and 2 depressions of 83 inch- 
es, in 22 hours. 

Ex. IL.—Oct. 2nd, 3 A. M. 33 inches, wind S. high; 6 A. M. 
25 inches, wind S. W. high, =+8 inches, time 3 hours. 

At 11 A. M. 344 inches, wind N. W. high, = — 94 inches, time 
5 hours; at 7 P. M. 25 inches, wind W. middling, = +9 inches, 
time 8 hours; at 10 P. M. 354 inches, wind S. W. middling, 
= — 10 inches, time 3 hours. 

Result, 2 elevations +8+9=17 inches, and 2 depressions — 94 
— 10= — 194 inches, in 19 hours. 

Ex. Iil—Oct. 4th, 1 A. M. 13 inches, wind N. high, and at 6 
A.M. 30 inches, wind N. high, = — 17 inches, time 5 hours. 

At 114 A.M. Oin., wind N. strong, = +30 inches, 54 
hours; at 5 P. M. 32 inches, = —32 inches, wind N. W. high, 
time 54 hours; and at 11 P.M. 14 inches, wind N. W. high, 
= +14 inches, time 6 hours. 

Result, 2 elevations +30+14=44 inches, and 2 depressions 
—17 —32= — 49 inches, time 22 hours. 

It is believed that these examples illustrate the principles in- 
volved, in such a manner as to induce continued and minute in- 
vestigation, and the employment of instruments to comprehend 
all of the elements entering into the calculation. 

Colonel Whiting remarks, that “in speculating on the supposed 


tides of the North American lakes, it has been natural to regard 
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the head of Green Bay as the point where they would show 
themselves in the greatest fullness. ‘The course of planetary at- 
traction, operating on a line from east to west, would traverse a 
space of from four hundred and fifty to five hundred miles.” 
And further, he remarks, that “the configuration of the coasts 
too, through which the line passes, would appear to lend much 
extraneous aid, to give whatever wave might be formed an un- 
due elevation.” 

I fully concur in the opinion advanced respecting the position 
at Green Bay, as one favorable for observations, but an inspection 
of the outline of the lakes and straits operated on, convinces me 
that the phenomenon would be retarded and diminished by the 
irregularities and sharp projections, instead of being increased, as 
inferred by the gentleman quoted. 

It has been, I believe, satisfactorily demonstrated, that certain 
periodical undulations, induced by planetary influence, constitute 
tides, attended, of course, with local superficial translation. It is 
to be observed, that when the sun and moon act in conjunction, 
or opposition, the attractive force, being then most powerful, the 
result must be the most evident; and when the moon is in quad- 
rature, that attractive force becomes the least possible, yet never 
so slight as to induce the belief, that the phenomenon has ceased ; 
still possessing, therefore, the characteristics of a tide. Now, in 
continuation of this view, we observe that the variable and often 
cramped configuration of the coast, united with the alternate deep 
and shallow water, and also the islands which so strongly guard 
the entrance to Green Bay, tend manifestly to impede undulation, 
as well as to limit the influence of local translation ; therefore 
these fixed and permanent modifying causes, being a constant 
quantity, the variable influence of planetary attraction, must, 
when slight, be almost neutralized, with great irregularities at- 
tending the results; and only when great present the most satis- 
factory evidence of cause and effect. 

The low specific gravity of lake water, varying very little 
from unity, renders it less subject to planetary influence than sea 
water, and more liable to the action of the winds; moreover the 
majestic current of the whole body of lake water, collected from 
innumerable rivers, is diametrically opposed to the course of plan- 
etary attraction, having a direct tendency to modify results. 
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I have observed constant elevation and depression of the ice, 
three or four feet in thickness, during winter, at Green Bay, with 
crevices uniformly broken, along shore, through which the water 
overflowed extensive portions of the surface, indicating those un- 
dulations observable during every other period of the year. 

I have also the concurrent testimony of several gentlemen of 
intelligence, that undulations are observed, almost uniformly, 
throughout most of the great northern lakes. 

Detroit, Michigan, Jan. 1, 1843. 


Arr. IV.—Observations on some interesting Plants of New 
England ; by Epwarp Tuckerman, Jun. 


CaMPANULA RoTUNDIFOLIA, (L.)—Hab. (a.) Moist rocks, Notch 
of the White Mountains. (¢.) Var. alpina: caule 3-6-poll. 
unifloro, foliis caulinis nunc linearibus, radicalibus cordatis ova- 
tisve crenatis s. integris. White Mountains; stony alpine moor 
on Mount Monroe.—Our plant of the Notch is a little dwarf- 
ed, but differs apparently in no other respect from the form 
of the low country. I have found this very state in wet places 
in the alpine regions. ‘The plant above noticed as a variety, is 
very distinct in its ordinary habit, but the examination of more 
than thirty excellent specimens, has led me to doubt every char- 
acter by which I had supposed it might be distinguished. The 
stem-leaves, often regularly linear, vary to lanceolate wherever 
the plant attains to an inch or two more of height; the radical 
leaves occur cordate, cordato-ovate, and ovate; crenate, crenu- 
late, and entire. The length of the segments of the calyx does 
not seem in our plant to afford any character, since in some of 
my specimens of the alpine variety, this is all but twice as great 
as in others.—The Campanula linifolia of DC. Prodr. 7, 471, 
Hook. Bor. Amer. 2, 27, I have not seen; but if the above ob- 
servations are, as I believe, correct, its claims to rank as a species, 
would hardly seem to be greater than those of our variety. 

Is not this what Pursh saw in Peck’s herbarium, and after- 
wards described as “Swertia pusilla,” from “specimens from 
Labrador, in the Banksian herbarium,” the New England station 
being no doubt given from memory. I refer only to the White 
Mountain Swertia, to which our Campanula makes the nearest 
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approach of any thing that has been found. To continue this 
enquiry for a moment, is there reason to admit that Alchemilla 
alpina and Sibbaldia procumbens are inhabitants of the New 
England mountains, as Pursh has said? On the one hand, all 
our botanists have been unable to find them; while, if memory 
was the authority, we might conjecture that the Alchemilla was 
Potentilla tridentata, and the Sibbaldia, P. minima. These are 
found. On the other hand, the recent discovery of Aspidium 
aculeatum, after it had been lost almost forty years, in the very 
mountains where Pursh gathered it,* seems to encourage us to 
further search for these interesting plants. Dryas integrifolia 
may also be mentioned, which, though found by Peck, and also 
seen by Bigelow, Fl. Bosi., edit. 3, p. 219, and by Pursh, has 
never since occurred to any botanist. So remarkable a plant 
could hardly, it would seem, be mistaken by any one, much less 
by the eminent botanists who have given it a station in our F'lora. 
If any where, this may possibly grow on some part of the high- 
est rocky region of Mount Washington, all of which is gone 
over by the way which Peck and the earlier botanists took, 
while but a small part, and that the least promising, is traversed by 
the new path. Some alpine plants are singularly local and rare ; 
as is Arbutus alpina at the White Mountains, found by Dr. Rob- 
bins in 1829, but since that time only by Dr. Gray and myself in 
September last. In 1840, I ascended the great spur of Mount 
Washington by the old way, with Dryas in mind, but was un- 
successful in finding it. This region is so vast, barren, and diffi- 
cult of examination, and the plant doubtless so local, that it may 
be very long before we can pronounce positively whether it is 
yet an inhabitant of our mountains. 

Urricunaria (Hayne): foliis distichis dichotome 
multipartitis ambitu reniformibus, laciniis setaceis spinuloso-denti- 
culatis, calcare conico, labio superiore integro palato duplo longi- 
ore, pedunculis fructiferis erectis. Koch, Syn. p. 579, Richards. 
App. p. 2, Gray in Ann. Lyc. N. Y., Hook. Bor. Amer. 2, 118. 
U. Millefolium, Nutt. MSS. in herb. Greene. 

Hab. Tewksbury, B. D. Greene, Esq. ; Plymouth, in an inun- 
dated swamp near the West Pond, with Zizania.—I found only 


*The Aspidium was found on the lower part of the Chin of Mansfield. Carex 
saxatilis grows about three thousand feet higher up. It is improbable that we 
shall ever come any nearer to the “ hemlock woods,’ where Pursh found the Ca- 


rex of his Flora. 
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the leaves, which at once distinguish this from every other spe- 
cies which has yet been found in Massachusetts. Scapes 6-8 
inches high, with two or three flowers, which are much smaller 
than those of U. vulgaris. 'The leaves somewhat resemble those 
of yarrow, whence the specific name proposed by Mr. Nuttall for 
the American plant. They are many-cleft, with the segments 
linear and spinulose-denticulate. The bladders grow separately 
from the leaves, on branched stalks. ‘The specimens seem to 
agree with the European; and the Tewksbury plant is pronoun- 
ced to be U. intermedia, by Hooker, 1. c. 

U. striata, (Le Conte): foliis dichotomis capillaceis, calcare 
breviusculo subconico obtuso, labio superiore rotundato-ovato sub- 
emarginato margine undulato, inferiore trilobo margine reflexo, 
pedunculis erectis 2-6-floris. Torr. Fl. 1, 20. (p. m.) 

Hab. Tewksbury, Mr. Greene ; (v. s. ex herb. Greene sine 
nom.) Agrees with the New Jersey plant in every respect, but 
that in the latter the flowers are somewhat larger. Leaves capil- 
lary at the extremities, but apparently analogous with the seta- 
ceous true leaves of U. intermedia. Bladders few, among the 
Jeaves. Flowers somewhat numerous; in my specimen six. 
Spur short, obtuse. The Flora of New England is very rich in 
this curious and elegant genus. With these, eight species are 
now known to be inhabitants of our waters; while in the recent 
New York catalogue of Dr. Torrey, only five are mentioned. 
One or two others will most probably be added to our list; and 
I am almost certain that [ have the true U. minor from Plymouth. 

Oxyria reniFormis, J/?. Br., Oakes, Pl. N. Eng. (in Hovey’s 
Mag.) p. 16.—Hab. White Mountains; moist ravines in the 
most alpine regions, Pickering and Oakes, 1825; E. T. 1840. 
I believe this plant has been found by no others, and it is one 
of the rarer forms of our alpine regions. I found it growing 
on rocks in a very secluded alpine gully, with Cardamine bellidi- 
folia. 

Betuta.—Having been led to examine several small-leafed 
Birches in my collection, I arrived at some results which seemed 
worthy of being menticned, especially as there is some confusion 
in regard to our species. 

B. pumita, (L.): humilis, foliis orbiculato-obovatis serratis sub- 
tus ramulisque pubescentibus, amentis fcemineis cylindricis. 
Willd. Sp. 4, 467, L. Mant. 124, Kalm, Itin. 1, 108, (sub B. 
nana.) B. glandulosa, Sulliv. (ex spec.) 


30 Mr. Tuckerman, on some Plants of New England. 


Hab. “In several low places towards the hills,” Pennsylvania, 
Bartram, (ex Kalm.) High Mountains of New York and Penn- 
sylvania, Pursh. Cedar Swamps, Columbus, Ohio, Sullivant. 
The plant from the last station, is the only one that I have seen. 
It seems to be the B. pumila of Willdenow, and is distinguished 
from B. glandulosa by the entire want of the resinous dots found 
on that species, as well as by its dense soft pubescence, mostly 
broad-ovate leaves and larger aments. ‘The present is possibly 
the more southern, and B. glandulosa the more northern of these 
allied species. Although it is enumerated in the Flora Boreali- 
Americana of Sir William Hooker, it would seem that the dis- 
tinguished author refers his own specimens rather to B. glandu- 
losa. The citation “ Canada, (Linn.)” I have not been able to 
identify ; our species being established on Kalm’s specimens, in 
the first Mantissa, where the habitat mentioned is “ America 
Septentrionalis.” 

B. euanpuvosa, (Michx.): humilis, ramis glanduloso-punctatis 
glabris, foliis obovatis basi integerrimis obtuse serratis glabris, 
amentis femineis breviusculis lato-cylindraceis, squamis trifidis 
lobis oblongo-subovatis subequalibus. E.'T.—Michz. FV. 2, 180, 
Pursh, Fl. 2, 622, Hook. Bor. Amer. 2, 156, and B. pumila, 
Hook. c. 

Hab. “Circa lacus a sinu Hudsonis ad Mistassins,” Michaux. 
“ Canada,”’ Masson, in herb. Lambert. (White Mountains?) My 
specimen is that from the Lambertian herbarium, and a very 
beautiful one. The species seems to be distinguished by its very 
glabrous habit, and its leaves (all in my specimen) cuneate and 
very entire at the base ; thus somewhat resembling small leaves 
of Crateegus parvifolia. By the former character it is separated 
from B. pumila, and by the latter from the succeeding species. 
Among my White Mountain specimens are two, that may possi- 
bly belong to this species. 

B. Lrrrevxriana (mihi): humilis glabra, ramis resinoso-punctatis, 
foliis subrotundis grosse serratis petiolis nunc 4 lin. longis, amen- 
tis femineis oblongo-cylindraceis, squamis trifidis lobis oblongo- 
obovatis intermedio longiori. 

Hab. White Mountains, in Oakes’s Gu!f, between Mount Wash- 
ington and Monroe, and elsewhere in ine alpine regions. A some- 
what erect shrub, with leaves which are from two to four times 
as large as those of B. nana. ‘To this last, which occurs on our 
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mountains in a state undistinguishable from the Swedish and 
Scottish plants, our specimens cannot properly be referred. And 
from the B. glandulosa of Michx., with whose description my 
Canada specimen collected by Masson, perfectly agrees, they 
seem quite distinct. I have, however, seen many more speci- 
mens of B. Littelliana than of the former plant, the characters of 
which may possibly vary. 

D. in honorem b. Henrici Little, M. D., Montium Alborum 
scrutatoris acerrimi. 

B. nana (L.): humillima glaberrima, ramis levigatis s. resinoso- 
punctatis, foliis suborbicularibus grosse dentatis, amentis foemineis 
brevibus cylindraceis, squamis profunde trifidis laciniis oblongis 
subeequalibus. Hook. Bor. Amer. 2, 156, (p. m.) Michz. Fl. 2, 
180, Pursh, F'l. 2, 622, Bigel. Fl. Bost. 356. 

Hab. White Mountains, alpine regions ; Cutler, Peck, Bigelow, 
Boott, Oakes, etc. A very low, often prostrate shrub, with very 
small, more or less orbicular leaves, and short cylindrical aments. 
"The leaves are generaliy about five lines each way in dimension : 
those of B. Littelliana occur often nine lines in length, by more 
than an inch in breadth, the petioles being longer in proportion. 
The aments also in the latter are twice as large as in B. nana. 

B. papyracea, 3. minor, (mihi): foliis minoribus ovatis acutius- 
culis aliquandoque subrotundatis obtusis glaberrimis. 

Hab. White Mountains, alpine regions. From a shrub of the 
size, and much the habit of B. Littelliana, this attains some- 
times in sheltered spots to the height of nine feet and over, and 
a circumference of sixteen inches. ‘These were the dimensions 
of one measured by me on Mount Pleasant. It is a well-marked 
form, and in its most alpine and smallest states, may always be 
recognized by its ovate, more or less acutish leaves. Rounded 
leaves also frequently occur among the others. It was perhaps 
the discovery of such leaves upon northern forms of B. alba, 
which led some botanists to deny (Fl. Lapp. 275, ) the distinct- 
ness of B. nana. If cold has this effect on the leaves of these 
shrubs, the character loses some of its value, though it is a very 
striking one. All the four last mentioned Betule, (if B. glandulosa 
really occurs, ) approach each other very nearly in their smallest 
forms, but may with care be distinguished. The smallest shrub, 
with suborbicular leaves, is B. nana; the large one, with rounded 
leaves, B. Littelliana; that with ovate acutish leaves, B. papy- 
racea, ?. minor, and B. glandulosa has rather large cuneate leaves. 
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Atnus.—Instead of one, there are three very different Alders 
in New England. The following account of them will, it is 
hoped, be found accurate. 

A. incana, (Willd.): foliis submembranaceis oblongis acutius- 
culis basi obtusis s. cordatis margine sublobatis argute serratis sub- 
tus glaucis pubescentibus venis hirsutis axillis venarum nudis, 
amentis fcemineis ovalibus, stipulis oblongo-lanceolatis. 'T.— 
Betula incana, L. Suppl. 417. Alnus incana, Willd. Sp. 4, 335, 
Muhl. Catal. p. 89, Hook. Bor. Amer. 2, 157, ( part.)—-A. glau- 
ea, Michxr. f. Sylv. 1,379, Oakes, Catal. Verm. p.25. A. crispa, 
Pursh, F'l. 2, 623. (part., non Mich. nec Gray.) 

Hab. “ New Hampshire and Vermont. Unknown in the South- 
ern, and rare in the Middle States,”’ Michaux f. Pokono Mountain, 
Pennsylvania, Pursh, in herb. Lambert. Pennsylvania, Muhlen- 
berg. Massachusetts, and northern parts of New England, as at 
Cambridge, Woburn, Framingham, Ipswich; and exceedingly 
abundant about the White Mountains; Oakes, E. T. The 
Alnus glauca of Michaux’s Sylva, though a very abundant spe- 
cies at the north, seems to have been neglected by botanists, 
and is hardly to be found mentioned in our manuals. By the 
leaves it is easily distinguishable from A. serrulata, and is besides 
commonly taller, so as sometimes to become asmall tree. I have 
a specimen from the Lambertian herbarium, ticketed by Pursh 
“ Alnus crispa, July 25, 1808, Pokono,”* which is perhaps the A. 
incana of Muhlenberg’s catalogue, and is certainly only a stunted 
form of the present species. The shrub is rare, according to 
Michaux, in the Middle States, and possibly is there found only 
on the mountains. 

Our species seems too near to A. incana to be kept separate. 
The leaves agree perfectly well with those of my foreign speci- 
mens of the latter, while that has been recognized as American 
by Muhlenberg and by Hooker. 

A. rusra, (Marsh.): foliis subcoriaceis obovatis acutis argute 
serratis venis axillisque venarum villosis, amentis foemineis ova- 
to-oblongiusculis, stipulis ovalibus obtusis. E. T.—Betula Al- 
nus, Clayt. Gronov. F'l. Virg. edit. 1, p. 115. B. peduncu- 
lis ramosis, §'c. Clayt. §& Gronov. Virg. edit. 2, p. 146. Betula- 


*It appears that “ incana’’ had originally been written on this ticket, but it is 
crossed out, and crispa written over. And Michaux, after the description of his 
Alnus glauca, adds the synonym, “ A. incana, Willd.” 


| 
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Alnus rubra, Marsh. Arb. p. 20, (ex Darlingt., descr. que.) 
Betula serrulata, Ait. Kew. edit. 1, 3, 338. Betula-Alnus serru- 
lata, Michx. Fil. 2, 181. Alnus serrulata, Willd. Sp. 4, 336, 
aucttque. B. incana, 8. Hook. Bor. Amer. 2, 157. 

Hab. Northern, Middle, and Western States, Michx. f. New 
England to Carolina. A straggling shrub, 6-15 feet high, grow- 
ing in close thickets. Leaves obovate, acute at base, thick and 
somewhat coriaceous, and rough-veined beneath. Appears very 
different from A. incana. Is it not possible that Hooker’s arrange- 
ment above cited, was founded upon specimens of our A. incana, 
incorrectly referred to the present species? It is a well known 
fact that the two have long been confounded in this country. 
The name of our own botanist should have the priority: his 
description, though short, netices the most striking features of 
the species, and cannot be mistaken. 'The A. rubra of Bongard, 
is many years later. Add to this, that Marshall’s name is far 
more expressive and apt than that of Aiton. 

A. crispa, (Michx.): foliis ovalibus acutis basi obtusiusculis 
duplicato-serratis, pubescentia molli glutinosa indutis s. glabrius- 
culis venis axillisque villosis, amentis feemineis longe pedicellatis 
ovalibus, stipulis late ovatis. E. T.—Betula crispa, Ait. Kew. 
edit. 1, 3, 339, (ex Gray, N. Carol. 43.) Betula-Alnus crispa, 
Miche. Fl. 2,181. Alnus undulata, Willd. Sp. 4, 336, Muhl. 
Catal. 89. 

Hab. Newfoundland and Hudson’s Bay, Aiton; Canada, Mi- 
chaux ; New England, (ex Cutler, forsan,) Muhlenberg. White 
Mountains, sides of the Notch hills, and on the plain of the Am- 
monoosuck. Also in the alpine regions, E. T’.; high peaks 
of the Green Mountains, Vermont, Dr. Robbins, ( Oakes, Catal. 
Verm. 25;) mountains of Essex, N. Y., Mr. Macrae. Aiton’s 
description, though less perfect than that of Michaux, seems 
to answer to our plant, and is considered as belonging to it, by 
Dr. Gray, (I. c.) It is our handsomest species, and remarkable, 
except in the alpine state, for the soft pubescence of its leaves, 
which are also, and particularly on the lower surface, besprinkled 
with glutinous particles. Irom oval, the characteristical form, 
the leaves vary, occasionally, to broad ovate and even cordate. 
The aments are on somewhat long pedicels, and add much to 
the elegance of the shrub. The alpine state has smaller and 
more glabrous leaves. ‘To this last, Alnus Mitchelliana, Curt. 

Vol. xtv, No. 1.—April-June, 1843. 5 
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MSS., from the mountains of North Carolina, with a specimen of 
which I have been favored by the author, seems to approach, 
perhaps too near. The erroneous station given by Pursh for this 
species, (there is, I believe, no evidence that he was acquainted 
with the true plant, his own specimen belonging to A. incana,) 
has perhaps contributed to the uncertainty with which it has 
been regarded. It was probably known to Cutler, but seems to 
have escaped our other botanists, until recently. 

Sauix myrTitLoives, (L.): foliis oblongo-ellipticis acutis s. 
obtusis basi obtusiusculis integerrimis utrinque glaberrimis subtus 
reticulato-venosis glaucescentibus, amentis pedunculatis capsulis 
ovato-conicis glabris longe pedicellatis, squamis brevibus obtusis 
pilosiusculis, stylo perbrevi, stigmatis lobis fissis. E. 'T’.—Wah- 
lenb. Fl. Lapp. p. 266, Fries, Mantiss. p. 71, Koch, Comment. in 

jal. p. 52. WS. pediceilaris, Pursh, F'l. 2,611, and Auctt. Amer. 

Hab. Swamps, New England; Ipswich, Oakes; Cambridge, 
Framingham, &c. E.'T. A low shrub, with a somewhat vir- 
gate habit, and remarkable for its entire smoothness. ‘The leaves 
are elliptical, with a base more or less obtuse, the margin reflexed, 
and the under side commonly glaucescent. ‘The fertile aments 
are rather loosely flowered, the capsules on long pedicels, the 
stigma almost sessile. No one can compare Pursh’s description 
of his S. pedicellaris with that given by Wahlenberg of 8S. myr- 
tilloides, without noticing a remarkable agreement in the princi- 
pal characters of the species. Mr. Oakes long ago suspected that 
the plauts were the same; and a careful study of our S. pedicel- 
laris as compared with Lapland specimens of S. myrtilloides, re- 
ceived from the illustrious Wahlenberg, have satisfied me of their 
identity. ‘The Lapland species is less inclined to be glaucous, 
as Pursh described his specimens; but this is believed to bea 
variable character in this genus. ‘The foreign plant is better dis- 
tinguished by the broad, often cordate base of the leaves, a habit 
which I have never observed in ours. But Koch remarks of the 
species, (Comm. p. 52,) “foliorum forma valde variabilis, occur- 
runt scil. subrotundo-ovata, basi subcordata apice obtusissima, 
ovata, oblonga, acuminata, et lanceolata utrinque acuta.” I can- 
not discern any differences in the inflorescence of the two plants. 
Wahlenberg remarks that there is hardly any Willow so entirely 
smooth and so very distinct as this. Fries truly calls it elegant ; 
noticing also, as does Wahlenberg, its resemblance in habit to 
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Vaccinium uliginosum. It being a very northern and remarka- 
bly broad-leafed state of the species, which suggests this com- 
parison, it is not surprising that our much larger and narrower- 
leafed form should not so well compare with our exclusively 
alpine and small-leafed form of the Vaccinium. Fries remarks 
upon 8. myrtilloides, that its leaves do not easily blacken in dry- 
ing: this is also true of our plant, which preserves all its beauty 
in the herbarium. It should be added, that according to Fries 
and Koch, this is not the 8. myrtilloides of Willdenow, nor of 
Smith. 

S. ampicua, (Ehrh.}: amentis sessilibus fructiferis breviter pe- 
dunculatis, pedunculo minute foliato, capsulis ex ovata basi lan- 
ceolatis tomentosis longe pedicellatis, pedicello nectarium ter qua- 
terve superante, stylo brevi, stigmatibus ovatis emarginatis, foliis 
ellipticis obovatis lanceolatisve recurvato-apiculatis integerrimis 
vel remote denticulatis, subtus rugoso-venosis adpresse villosis 
subsericeis postremo glabratis, stipulis semi-ovatis rectis. Koch, 
Syn. p. 655, Comment. p. 49. S. plicata, Fries, Novit. p.284. SS. 
incubacea, Fries, Mantiss. 1, p. 66. S. repens? Bigel. F'l. Bost. 
edit. 3, p. 392. S. fusea, Oakes, Pl. N. Eng. (l. c.) p. 7. 

Hab. White Mountains, in moist alpine ravines; abundant 
about the outlet of the Lake of the Clouds, and in Oakes’s Gulf. 
Our White Mountain Willow was pronounced by Prof. Fries to 
be the S. incubacea of his first Mantissa, which I follow Koch 
in arranging as above. Leaves elliptical, acute or somewhat 
obtuse, commonly about an inch and a half in length by about 
half an inch in breadth, glaucous on the under surface, which 
is more or less covered with silvery silky hairs. Aments rather 
short, and the style exceedingly so. Our plant occurs with the 
leaves almost glabrous, and again with somewhat smaller gla- 
brous leaves with the margins reflexed. 

S. puyxicironia, (L.): foliis ovatis lanceolatisve remote re- 
pando-serratis glabratis, subtus glaucescentibus, stipulis semi- 
cordatis apice obliquo, amentis bracteatis masculis sessilibus, cap- 
sulis pedicellatis conico-elongatis subsericeis stylo longo. F'ries, 
Manitiss. 1, p. 50. 

Hab. White Mountains, in moist alpine ravines; Lake of the 
Clouds; Great Gulf, (called Gulf of Mexico.) A handsome, 
low, spreading shrub, with rather large generally broad-elliptical 
very smooth leaves, which are remotely repand-serrate, and glau- 
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cous on the under side. I have never found the aments. Spe- 
cimens of this were examined by Prof. Fries, and pronounced to 
be the S. phylicifolia of his Mantissa. 

S. Curtert, (mihi): foliis ellipticis acutis obovatisve obtusis 
basi semper acutis glanduloso-denticulatis supra levibus subtus 
glaucis glabriusculis, (junioribus sericeo-villosis,) amentis pe- 
dunculatis elongato-cylindraceis compactis, capsulis ovato-conicis 
breviter pedicellatis glabris, squamis obovatis atris sericeis, stylo 
mediocri stigmate bifido lobisque demum fissis. E. 'T'.—S. pros- 
trata, Muhl. Catal. p. 95? (forsan ex Cutler.) S. retusa, 
Oakes, herb. S. Uva Ursi, Pursh? Torr. Catal. N. Y., 1840, 
p. 170, Oakes, Pl. N. Eng. (1. c.) p. 7, Barratt in Notes of a 
Tour, §c. p. 8, Oakes, Catal. Verm. p. 25, (non Pursh.) 

Hab. White Mountains; abundant about rocks in the mica- 
ceous soil of Mount Franklin, Mount Pleasant, Mount Monroe, 
d&c.; Cutler, Oakes, E. T. Also on the Great Haystack, (var. 
infra laudat,) and mountains of Essex, New York, Mr. Macrae.— 
A much depressed, commonly almost prostrate alpine shrub, 
variable in some respects, but always distinguished by the glossi- 
ness and glaucous under side of its elliptical or obovate leaves. 
These are by no means constant in size, and sometimes occur 
an inch and a quarter long by half an inch in breadth. I have 
gathered a curious form on the Great Haystack, all the leaves 
being small and very narrow, averaging indeed little more than a 
third of an inch in length by a line and a half in breadth. The 
description of 8. Uva Ursi of Pursh, does not agree with our 
Willow: nor do there appear to be any characters given by that 
author which will distinguish his species from S. retusa. I have 
two specimens without fruit, from the Lambertian herbarium, 
ticketed S. Uva Ursi, which also seem to me to be undistinguish- 
able from S. retusa, with a fine set of specimens of which, from 
Switzerland, I have compared them. Our plant ditfers from this 
species in the acute habit of its leaves, which are also thicker, 
and its much elongated compact aments, the capsules being only 
half the size of those of S. retusa. It is very distinct. Hooker 
admits 8. Uva Ursi doubtfully, in his Flora, while he enumerates 
S. retusa as belonging to our northern regions. 

D. in honorem primi inventoris, b. Manassis Cutler, 8. T. D., 
A. A. 8., Botanicorum Nove Angliz sxc. xvi facile Principis, 
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qui Montes Albos sedule explorans, species alpinarum nostrarum 
multas detexit, Floraque sua mscr. elaborate et optime descripsit.* 

Poputus canpicans, (Ait.): Hort. Kew. edit. 1, 3, p. 406, Willd. 
Sp. 4, 806, Pursh, Fl. 2,618, Miche. f. Sylv. Amer., Oakes, Pl. 
N. Eng. (l.c.) p. 6, ejusd. Catal. Verm. p.25.—Hab. Many parts 
of Vermont, native; Oakes. Also in the Notch of the White Moun- 
tains, E. T. 

P. patsamirera, (L.): Miche. Fil. 2, 244, Willd. Sp. 4, 805, 
Pursh, Fil. 2, 618, Hook. Bor. Amer. 2, 153, Oakes, Pl. N. 
Eng. (1. c.) p. 6, ejusd. Catal. Verm. p. 25.—Hab. Vermont, 
Oakes ; St. Johnsbury, Vt., a very fine large tree, E. T. 

Juncus Greenet, (Oakes and Tuckerm.): culmo erecto stricto 
rigido subcompresso striato nudo basi foliorum vaginis incliso, 
foliis linearibus canaliculatis rigidis apice subulatis erectis culmi 
medium vix superantibus, anthela terminali composita pauci-ra- 
diata bractea culmum superante suffulta, radiis erectis ramis 
corymbosis multifloris, sepalis acutis mucronatis scariosis oblongo- 
ovatis capsulam ovato-ellipticam mucronatam haud equanti- 
bus. T. 

Hab. Sands, Tewksbury, B. D. Greene, Esq. ; Ipswich, 
Plymouth, W. Oakes, Esq. ; Cambridge, Needham, Dover, &c. 
E. T. 

This handsome rush resembles the foreign J. squarrosus in 
many respects, and is perhaps the species so named by Muhlen- 
berg in his Catalogue. At the same time it seems to differ from 
J. squarrosus in some of its most striking features. In our plant 
the leaves are erect and not spreading; the anthela is shorter 
and more corymbose, with an elongated bract. In J. squarro- 
sus the bracts and margins of the sepals are white, giving a 
marked character to the plant; in J. Greenei all these parts are 
brown. ‘The two species differ also in their capsules; those of 
J. squarrosus being slightly obovate, and nearly double the size 
of those of our plant. This can hardly be confounded with 
any other of our Junci. The more naked culm at once distin- 
guishes it from the other allied species. 


* In 1789 Cutler had distinguished and described Microstylis and Comandra as 
new genera; Orchis fimbriata is referred by him to O. psycodes, L., to which Dr. 
Gray has recently shown it to belong. An account of the labors of this botanist 
will be attempted on some future occasion. 
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In honorem cl. inventoris, Flore Novanglicane jam diu illus- 
tratoris et fautoris D. 

PoramocEeTon puLCHER, (mihi): foliis omnibus petiolatis, sub- 
mersis lanceolatis natantibus ovatis oblongo-ovatisve cordatis pe- 
tiolis sepius longioribus, seminibus ventricosis lunatis dorso acute 
carinatis. P. natans, Bigel. Fl. Bost. 

Hab. Ponds and slow streams, Medford, Stoneham. With the 
floating leaves of P. natans, this species possesses the lunate and 
ventricose fruit of P. lucens and P. prelongus. From these 
species, both of which inhabit Fresh Pond, in Cambridge, it is 
distinguished by its much iarger seeds, and its beautifully cordate 
broad-ovate coriaceous floating leaves, often on very short peti- 
oles. From P. natans the structure of the fruit at once separates 
it; that of the former being not lunate, obtuse at the margins, 
shining and finely linear-punctulate ; while in ours, besides the 
difference of shape, the surface is dull and somewhat roughened 
by elevated anastomosing veins. Conf. Koch, Syn. 

P. Ciayronu, (mihi): foliis submersis membranaceis anguste 
linearibus longis acutis margine undulatis sparsimque minutis- 
sime spinuloso-scabris versus basim vix attenuatis sessilibus, 
natantibus petiolatis (petiolis nunc breviusculis) oblongis lanceo- 
latisve vix coriaceis (nervis non nisi versus lucem conspicuis,) 
caule ramoso.—P. foliis lanceolato-oblongis, etcait., Clayt. § 
Gronov. Fl. Virg. edit. 2, p. 23, ex parte certe. P. fluitans, 
Pursh, Fil. 1, 120, Bigel. Fl. Bost. p. 63, Torr. Fl. 1, 196. 

Hab. Ponds and slow streams, Roxbury, Cambridge. Very 
different from P. fluitans. From P. heterophyllus, to which it 
has been latterly referred by our authors, though apparently with 
doubt by Dr. Torrey, it seems to me to differ as much as from 
P. natans. In a large set of the European Potamogetons, I have 
not found any which agree with our plant in the peculiar features 
of its submersed leaves. ‘The P. heterophyllus of Pursh, col- 
lected by him at ‘‘ Walker’s meadows,” seems to be also the P. 
hybridus, ?. of Michaux, and to differ but little from this species. 
It may perhaps be proper to consider it a variety: (. foliis sub- 
mersis numerosioribus angustissimis. But it is possible that this 
latter plant will be found to be a distinct species. 

P. tucens, (L.) Bigel. Fl. Bost. This agrees in every re- 
spect with the foreign plant, and is easily distinguished by its 
leaves, which in P. prelongus are ovate and amplexicaul at base, 
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while in P. lucens they are oval or lanceolate, and petiolate. I 
have found both species in Fresh Pond. 

P. Rossinsu, (Oakes.) This very curious species is quite 
abundant in Fresh Pond, Cambridge, and will, probably, as Mr. 
Oakes has suggested, be found by no means rare in New Eng- 
land. 

Carex panicutata, (L.) Ina cold swamp between Concord 
and Lexington, on the turnpike, with C. exilis, and Eriophorum 
alpinum. ‘This is the true plant, an opinion sustained by Dr. 
Gray when he examined my specimens. ‘The ertrene regularly 
paniculate form did net occur; nor is this uniformly found in 
Europe. It seems quite possible that this state may yet be found 
at our station. 

C. aLopecoweEa, (mihi): spica composita oblonga, spiculis 8-10 
ovatis aggregatis superne masculis, stigmatibus 2, perigyniis ovatis 
plano-convexis fere enerviis in rostrum mediocrem bifidum mar- 
gine serrulato-scabrum acuminatis, sqaumis ovatis mucronatis fruc- 
tum subzequantibus, culmo triquetro angulis scabro.—C. cephalo- 
phora, var. maxima, Dew. 

Hab. Penn Yan, New York, Dr. Sartwell. Resembling C. 
cephalophora, but quite different in the fruit. It seems to me 
more difficult to distinguish it from C. vulpina. In that species 
and C. stipata, the fruit is ovate and scarcely margined. But in 
C. cephalophora it is somewhat tapering towards the base, and 
conspicuously margined. By this character, perhaps, C. cephalo- 
phora, C. Muhlenbergii, C. sparganioides, and C. rosea, may be 
separated to form a distinct group; for which the name Muhlen- 
bergianz is not inappropriate, especially as most if not all the 
species were discovered by Muhlenberg. From the Multiflore 
of Kunth these seem to differ as much as from the Vulpine. 

C. canescens, (L..)—?. alpicola, (Wahlenb.): spiculis superiori- 
bus aggregatis, capsulis patentibus acutis convexo-planiusculis 
subacutangulis. Wahl. Monogr. Car. no. 49, (1803,) ejusd. Fl. 
Suec. p. 595. C.curla, 3. brunnescens, Pers. Syn., Koch Syn. 
C. Gebhardi, Hopp. non Schk.—y. spherostachya, (mihi): spic- 
ulis 3-4 subrotundis paucifloris, perigyniis oblongioribus in ros- 
trum conspicuum acuminatis. 

Hab. («.) Mountains; White Mountains, Great Haystack, 
Grand Monadnoc, Green Mountains, Aschutney. Spikelets ap- 
proximated, shorter. Glumes brown witha white margin. Fruit 
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commonly also brown. Our plant agrees with original specimens 
of Wahlenberg’s variety, and of the C. Gebhardi of Hoppe. 
Koch adopts Persoon’s name, citing for Wahlenberg’s only the 
Flora Suecica,; but this last was first published in the Monograph 
of the illustrious Swede, which appeared before the Synopsis of 
Persoon.—({7.) Mountains; White Mountains, Green Mountains, 
&c. Also in swamps, Phippsburg, Me., Nuttall; Penn Yan, 
New York, Dr. Sartwell. This differs still more from the true 
C. canescens than even the variety °. The form and important 
characters of the fruit seem however to forbid a separation of 
either. In y. I have observed the color of the fruit to be always 
green. ‘The latter variety does not probably occur in Europe ; 
but I think it passes into the former on our mountains. That this 
species is the true C. canescens of Linnzus, independently of 
the descriptions, is the opinion of Wahlenberg, Fries, Koch, and 
Torrey & Gray. The unanimous opinion of the great bota- 
nists of Sweden, with respect to a Linnean Swedish plant, 
would seem perhaps to be of more weight than even the Lin- 
nan herbarium ; a contrary opinion has however prevailed. 

C. neGtecta, (mihi): spica composita, spiculis 3—4 subrotundis 
remotiusculis paucifloris inferne masculis, stigmatibus 2, perigyniis 
oblongo-lanceolatis plano-convexiusculis enerviis in rostrum con- 
spicuum scabriusculum margine ciliato-serratum integrum acu- 
minatis squama acuta hyalina 4 longioribus, culmo tenui erec- 
tiusculo scabro. 

Hab. Rocky hills, near Montpelier, Vt., 1839. ‘This plant has 
the peculiar habit of inflorescence of C. trisperma, by which it 
is distinguished from the variety of C. canescens. In the fruit 
it differs very much from C. trisperma. ‘The stem in my speci- 
mens is very scabrous. 

C. ricipa, (Gooden.): spica mascula solitaria, femineis 2-4 
erectis inferiore pedunculata oblongis, stigmatibus 3 abortu sapius 
2, perigyniis ellipticis obtusis nervosis obscure trigonis punctulis 
minutis conspersis rostro brevi tereti integro mucronatis, culmo 
angulis scabriusculo s. glabro. KE. T.—C. rigida, Gooden. in 
Linn. Tr. 2, 193, Koch. Syn. p. 755, Boott. in Hook. Bor. 
Amer. 2,217. C.savatilis, Willd. Sp. 4, 275, Waklenb. Lapp. 
p. 247, Torr. Cyp. p. 397, Kunth, Cyp. p. 411, Drej. Rev. p. 
41, (non Linnzi, test. Hartman in Koch, Goodenough, et Boott ; 
descriptioneque Linnzana (in Fl. Lapp.) ut mihi videtur, ipsa. )— 
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6. Bigelovii, (mihi): spicis foemineis 2-5 elongatis remotius- 
culis laxis inferioribus patentibus longe pedunculatis. C. Bige- 
lowii, Torr. in Schwein. Anal. Tab. C. Washingtoniana, Dew. 
Car. in Sill. Jour. 10, 262, C. savratilis, 8. Torr. Cyp. ex parte. 

Hab. («.) Greenland, Vahl! ; Arctic America, Drummond ; Lab- 
rador, Schlechtendal ; White Mountains, and Great Haystack, 
N. H.; Chin of Mansfield, Camel’s Rump, and other high peaks 
of the Green Mountains, Vt. Also on the mountains of Essex 
County, N. Y., Mr. Macrae. (%.) Mount Washington, and other 
of the White Mountains; Chin of Mansfield. 

It seems probable thai the normal state of Carex rigida is tri- 
stigmatical. In ten mature achenia from the Lapland plant, from 
a Norwegian specimen, and from the Scottish C. rigida, I have 
observed in all the same approximation to a three-angled shape, 
which is noticeable in our plant, and in it becomes at last con- 
spicuous, and the angles quite distinct. It is worthy of note, 
moreover, that this Carex very often fails to perfect its fruit. 
In the greater part of my specimens, from Scotland, Lapland, 
Germany, Greenland, and New Hampshire, the perigynia are 
shrivelled, and without apparent vestiges of any achenium. 
These observations are confirmed by Koch, who introduces the 
character “subtrigonis” in his diagnosis of the species; and by 
Drejer, (I. c.) who inserts “ stigmata 2, rarius 3,” in his descrip- 
tion of it. The variety ?. is distinguished as being perhaps the 
most luxuriant and developed state of the species known, and is 
probably confined to this continent. It attains to a height of 18 
inches, with spikes often an inch and a half long, which are 
commonly loosely flowered ; the lower ones somewhat remote, 
and on spreading peduncles from half to more than an inch long. 
The fruit of C. rigida seems to vary considerably. A perigynium 
of the Scottish plant agreed so nearly with one of ours, as to be 
almost undistinguishable under the microscope, while neither 
perfectly agreed with the fruit of the Lapland and Norwegian 
forms. In the last the perigynium is conspicuously nerved; in 
the Scottish and ours much less so, and sometimes not at all; in 
the Norwegian, the whole surface is covered with dark reddish 
points; in the Scottish these are nearly, but not wholly (as 
Schkuhr would seem to intimate, 1, 55,) wanting, or rather their 
color is more or less wanting, which is also the case in ours. 
The achenia also differ considerably, which is in a measure 
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owing to the difference in size and shape of the perigynium. 
Our plant, particularly in #, runs into variations. The spikes 
are sometimes wholly female, with only a few male flowers 
at the top of the highest; and again they are almost entirely 
male. Sometimes the long spreading spikes are crowded toward 
the top, with a somewhat paniculate aspect. All this seems to 
show that the species is with us in a peculiarly developed and 
luxuriant state. 

Acrostis Pickertnen, (mihi): culmo erecto, foliis planis line- 
aribus, panicula ovata diffusa ramis verticillatis erectiusculis sca- 
bris, glumis subequalibus subbidentatis, carina inferioris apice 
mucronata superiori acuta glabriuscula, palea inferiori ovato-lan- 
ceolata acuta s. erosa punctatula nervata, superiori exacte ovata 
obtusa enervi, arista e medio dorsi tortili seabra florem bis super- 
ante.— . rupicola, (mihi): minor panicula contracta glabrius- 
cula, floribus plerumque albo-purpurascentibus. A. canina, var. 
alpina, Oakes, Catal. Verm. p. 32. 

Hab. White Mountains, “treat Haystack. (°.) White Moun- 
tains, Pickering and Oakes; Camel’s Rump, Vt. What seems 
the typical state of this plant is a rather tall alpine grass with an 
elegant diffuse panicle.* The variety is a much smaller plant, 
frequently not over three inches high, when it much resembles 
in habit such specimens as I have seen of the European A. 
rupestris. 'The characters of our plant will not, however, be 
found to agree with those of A. rupestris. It seems even more 
different from A. canina, of which I have good foreign specimens, 
and which is well marked in its habit. 

D. in honorem cl. inventoris, Flore nostra eximii illustratoris. 

A. concuyna, (mihi): culmo humili erectd, foliis filiformi-seta- 
ceis, panicula ovata patente glabra, glumis haud «qualibus, infe- 
riori acuta mucronata versus apicem scabriuscula, superiori acuta 
glabra, palea superiori vix ulla, inferiori glabra infra medium 
arista tortili secabra florem superante basique pilis paucissimis in- 
structa. 

Hab. White Mountains; stony alpine moor on Mount Monroe, 
with Carex scirpoidea and Potentilla minima. ‘Somewhat resem- 
bling A. alpina in habit, but that is remarkable for the two bris- 


* I have gathered this on the sandy plain of the Ammonoosuck, where indeed 
Arenaria Greenlandica may also be found; both being doubtless brought down 


from the mountains by the spring freshets 
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tles at the top of the inferior palea, and the awn at its base. It 
is quite different from A. rupestris and A. canina. 

Tricuopium, Auctt. Amer. The following species constitute, 
I believe, all of those grasses which have in this country been 
referred to the genus Trichodium. Wishing to ascertain several 
New England plants, and finding that I possessed all the species 
mentioned in our books, I resolved to study the whole. The 
result of no little labor is given below, where it will be found, I 
hope, that the arrangement and synonymy of the species is im- 
proved, however little the characters. The genus Trichodium 
is wholly disallowed by Hooker, (Brit. Fl. 1, 33,) and by Koch, 
(Syn. 780,) and seems, (now that more is known,) to be not 
only artificial, but even founded on an incomplete analysis. Still 
it may be said, that the two species which form the genus as 
constituted by Michaux, are distinguished by a habit almost as 
striking as that of A. Spica venti, which is separated from 
Agrostis by Trinius and Lindley ; and by characters which seem, 
perhaps, to vary less in the original species, than in those other 
forms which have since been connected with them. 

A. LaxtrLora, (Richards.): culmis erectiusculis basi purpuras- 
centibus striatis glabris, foliis linearibus inferioribus angustioribus 
involutis breviusculis suberectis striatis utrinque scabris vaginis 
scabriusculis, panicula tenuissime capillari laxissima ramis verti- 
cillatis scabris summitatibus pauciter floridis, glumis inzequalibus 
vix lineam longis lanceolatis inferioris, carina scabra superiorisque 
versus apicem palea semilineam longa acuta glabra. E. 'T.—T'ri- 
chodium laxiflorum, Miche. F'l. 1, 142, Muhl. Gram. p. 60, Torr. 
Fi. 1, 83, Darlingt. Cest. p. 54. Agrostis laxiflora, Richards. 
App. Frankl. Narr. p.731. A. Michauzii, Trin. A. Michauzvii, 
var. laxiflora, Gray, Gram. & Cyp. (cit. Darlingt.)—}. mon- 
tana, (mihi): caespitosa, panicula ovata patente demumque di- 
varicata, palea arista tortili exserta e medio dorsi proveniente 
predita.—Trichodium montanum, Torr. (fide ips.) Torr. F'l. 
1, 84. 

Hab. («.) Dried up swamps and pastures. Plymouth, Ips- 
wich, Cambridge, Burlington, Vt. (?.) Dry rocky precipices of 
the Notch of the White Mountains. The last seems almost a 
distinct species, and differs in the size at least of its flowers 
from « It is not, however, now considered distinct by Dr. 


Torrey. 
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A. PERENNANS: culmis fere decumbentibus basi genicuiatis 
ramosis glabris, foliis vage patulis planis glabriusculis s. scabris 
vaginis leevibus, panicula tenui-elliptica laxiuscula ramis verticil- 
latis erectis scabriusculis, glumis haud equalibus acutissimis ca- 
rinis scabris circiter lineam longis, palea glabra vix lineam longa. 
E. 'T'.—Cornucopia ? perennans, Walt... l. Carol. p. 74. Agros- 
tis anomala, Willd. Sp. 1, 370. Trichodium decumbens, Michr. 
Fi. 1, 42, Muhl. Gram. p. 60. 7’. verennans, Ell. Sk. 1, 99, 
(Icon.) scabrum, Darlingt. Cest. 1, 54, (non Wiild.) 

Hab. Carolina, Walter, Fraser, Elliott, Curtis ; Pennsy]vania, 
Darlington ; Columbus, Ohio, Sullivant. The habit of this spe- 
cies is very marked, and it is pronounced “ quite distinct” by Dr. 
Darlington. It is probable that it does not occur very far to the 
north. 

A. autissima: culmis erectis duris rigidis crassiusculis, foliis 
longis lato-linearibus scaberrimis vaginis vix glabris, panicula 
coarctata ramis verticillatis erectis rigidiusculis scabris summitati- 
bus dense floridis, glumis magnis subzqualibus lanceolatis acu- 
minatis carinis scabris circiter sesquilineam longis, palea glumam 
superiorem fere «quanti tenuissime pubescenti carina scabra. 
T.—Cornucopiea ? altissima, Walt. Carol. p.74. Agros- 
tis dispar, Michz. Fl. 1, 51. Trichodium elatum, Pursh, F'l. 1, 
61, 7. n. 4, (anon.) Muhl. Gram. p. 62, (fide Torr.) T. elatum, 
Torr. Fl. 1, 83.—3. lara, (mihi): panicula laxiori ramis longiori- 
bus viridi.—A. Nove Anglia, (mihi MSS.) 

Hab. («.) Carolina, Walter, Curtis ; New Jersey, Pursh, Tor- 
rey.—(3.) White Mountains ; about brooks in the Notch. The 
description of Walter can hardly be improved as respects the 
prominent features of this very distinct species. Michaux has 
apparently described it under the name of Agrostis dispar; hav- 
ing detected (it would seem) two pale. I have observed in 
the New Hampshire plant, in a single instance, a membranaceous 
development at the inner base of the (inferior) palea, from which 
the bristles usually found on each side of the orifice of the palea, 
seemed to arise. ‘These bristles, it may be remarked, occur in 
every American T'richodium ; though from the generic character 
of Michaux, and the silence of other authors, we might suppose 
they were wanting. ‘The variety ?. above mentioned, is perhaps 
a distinct species, but I could not distinguish its florets from those 
of a. under the microscope. It is a coarse, green scabrous, rather 
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erect grass, with somewhat broad leaves and large florets. The 
name given by Walter, the discoverer of this species, is the old- 
est, and, it would seem, very appropriate. 

A. scapra, (Willd.): culmis erectis basi geniculatis glabris, 
foliis planis linearibus longiusculisgtriatis scabris vaginis glabris, 
panicula diffusa ramosa, ramis 4-6 verticillatis brevibus flexuosis 
patentibus divaricatis, glumis inzqualibus acutis inferiore carina 
scabra superiore glabra margine scariosis % lin. longis, palea lon- 
giuscula glumam superiorem vix haud aquante glabra. E. T.— 
Agrostis scabra, Willd. Sp. 1, 370, (fide Muhl.) Trichodium 
scabrum, Muhl. Gram. p. 61, Torr. Fl. 1, 83, non Darlingt. 
Cest. l. c.—8. tenuis, (mihi): vaginis scabris panicula tenui ramis 
erectis. 

Hab. («.) Pennsylvania, ‘ubique in sylvis,’ Muhlenberg ; New 
York, in woods, common, Torrey; New Hampshire, in moun- 
tain forests ; (9. a small delicate form with a very slender pani- 
cle,) rocks of the Flume, Lincoln, N. H. This and the last 
were not considered by Michaux as belonging to Trichodium ; 
and Willdenow describes the present species as possessing two 
pale. Our plant is always distinguishable by its elegantly flex- 
uous and spreading many-branched panicle, and erect habit. 

CaLamMacrostis purpuRASCENS, R. Br., Hook. Bor. Amer. 2, 
240.—Hab. White Mountains; moist alpine grassy places ; Sep- 
tember. I observed this grass for the first time the present sea- 
son. It agrees in all respects with the description, and was pro- 
nounced to be the plant, at the time, by my excellent friend, Dr. 
Gray. 

Poa mopesta, (mihi): culmo spithameo basi geniculato ramo- 
so compresso glabro, foliis linearibus tenuiter striatis rigidiusculis 
supra scabris 3-4 pollicariis circ. semilineam latis, vaginis striatis 
glabriusculis, ligula conspicua membranacea truncata erosa de- 
mumque irregulariter laciniata, panicula stricta vix demum ob- 
longa 6-9 pollicari ramis solitariis filiformibus ramulisque ramo- 
sis rhachique scabris, spiculis sparsis breviter pedicellatis (pediceilis 
1-3 lin. longis) bifloris, glumis inzequalibus oblongo-lanceolatis 
tenuissime striatis obtusis erosis glabris, flore inferiori majori ses- 
sili lanceolato enervi carina inferiori versus apicem scabriuscula 
eroso glabro ad basim interiorem pedicello florem alterum mino- 
rem fulcienti instructo, caryopsi ovato fusco. E. T.—Poa? uné- 
flora, Muhl. Gram. p. 151, (ex. descr.) 
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Hab. Cambridge; wet margins of Fresh Pond brook. Muh- 
lenberg mentions that his plant above mentioned, was sent him 
from New Fngland; and it seems almost certain that it was a 
branch of this Poa, from which part of the florets had fallen off. 
He compares it with P. capillgris, but it seems very distinct from 
that species. In a large number of specimens of the plant, in 
several states of development, I observe no variation from the 
above characters. 

Aspiptum acuLeatum, (Sw.) Hook. Brit. Fl. edit. 1, 1, 443, 
Hook. Bor. Amer. 2, 26. A. aculeatum, Pursh, Fl. 2, 662. 
Hab. Green Mountains, Vermont, Pursh, 1806. Moist rocky 
mountain forest, near the base of the Chin of Mansfield, the 
highest of the Green Mountains, Vt., Macrae and Tuckerman, 
1840. Also at Indian Pass, in the highlands near Mount Marcy, 
New York, Mr. Macrae. 'The New York specimens were pro- 
nounced by Sir William Hooker to be exactly the plant of the 
British Flora. It is an interesting and very beautiful addition to 
the New England Ferns, and seems to have been lost since 
Pursh’s time ; having escaped the notice of Boott and Robbins, 
being wholly omitted by Bigelow and Torrey, and referred, as a 
doubtful synonym, to A. spinulosum by Beck. 

Lycopopium annotinuy, (L.): caule repente ramosissimo ramis 
adscendentibus bi-tri-partitis, ramulis simplicibus in spicas solita- 
rias sessiles terminantibus, foliis quinquefariis lineari-lanceolatis 
mucronatis apice serrulatis patentibus acerosis ad incrementa an- 
nuacontractis. Wallr. F'l. Crypt. 1, 33, Michr. F'l. 2,283, Torr. 
Comp. p. 388.—3. montanum, (mihi): nanum quadrifolium. LZ. 
sabinefolium, Beck, Bot. p. 461, (non Michx. nec Hook. ) 

Hab. («.) Rocky and mountain forests; Manchester, Oakes ; 
White Mountains. (?.) Alpine districts; White Mountains, Green 
Mountains. The leaves of my low country specimens from 
Scotland and Bavaria, as well as those from the base of the 
White Mountains, and from Manchester, are regularly, so far as 
I have examined, in fives. In 9, on the contrary, they occur 
only in fours. In an alpine Scottish specimen, which seems 
to be marked by the same habit as our American plant, they 
are also disposed in fours. It is possible this character is not 
found to be constant in Britain, for the alpine form is not distin- 
guished by British writers. That, however, it is not unknown 
to occur there, will appear from Hooker, (Brit. Fl. 1, 452,) who 
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changes the specific character “ quinquefariis” to “about five 
rows.” In this view there is nothing to distinguish our variety 
but a slightly dwarf habit, which is just as noticeable in L. den- 
droideum, when it occurs in alpine situations, and indeed in most 
plants. I have not, however, as yet observed our plants to vary 
in this respect. It seems impossible that our Lycopodium should 
be the L. sabinzefolium of Willdenow, for that was referred by 
its discoverer, as well as by its describer, to the different group 
which includes L. complanatum. And it does not seem probable 
that Michaux, recognizing as he did L. annotinum as a Canada 
plant, would have referred a plant, wholly undistinguishable 
from it, to a different species of another section of the genus. 
The figure of Dillenius, cited by Michaux, seems also inapplica- 
ble to our plant in every respect. All my American specimens 
are noticeable for a cartilaginous mucre at the tip of the leaves, 
which is much less conspicuous in the alpine Scottish plant. But 
Wallroth mentions this in his specific character given above. 
The scale seems also to vary in the length of its acumination, and 
the serrulation of the leaves is more or less evident. 

L. rsunpatum, (L.): caule subramoso repente, ramis simplicibus 
solitariis erectis apice monostachyis, foliis linearibus sparsis acutis 
integerrimis supra curvis, spica sessili foliosa. Willd. Sp. 5, 25, 
Torr. Comp. p. 388.—3. Bigelovii, (mihi): majus, ramis subra- 
mosis elongatis, foliis acuminatis sparsim denticulatis s. integris. 
L. Carolinianum, Bigel. Fl. Bost. p. 384.—;. alopecuroides, 
(mihi): caule ramisque ut 9. foliis lineari-subulatis basi sparsim- 
que ciliato-dentatis. L. alopecuroides, L. Sp. p. 1565, Dill. 
Muse. p. 454, (§* Ic.) Clayt. § Gronov. F'l. Virg. edit. 2, p. 168. 

Hab. («.) Swamps; Plainfield, Dr. Porter ; Topsfield, Oakes ; 
New York, Macrae.—(?.) Wet sandy margins of ponds; Plymouth, 
Oakes and Tuckerman ; (also New Jersey ?)—(y.) Florida, Tor- 
rey. The two species, L. inundatum and L. alopecuroides, seem 
to have been originally distinguished by Linnzeus, mainly on ac- 
count of the ciliate-denticulation of the leaves in the one plant, 
the other being considered to possess leaves integerrima, as entire 
as possible. With respect to this character, it appears that many 
other botanists have not taken the same view as Linnezus, though 
the word in question is retained by most of our authorities. Vail- 
lant, Dillenius, Haller, Necker, Weber, and Hooker, (Brit. F'l. 1, 
452,) all either omit to notice this character, or have particularly 
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altered in this respect the Linnzan phrase. In like manner, 
Michaux and Torrey have substituted “integris” in their descrip- 
tions. I have also observed in our plant, and in French speci- 
mens, a very marked approach to denticulation, and in several 
Bavarian specimens, regular teeth. A. alopecuroides is a much 
larger plant, and the teeth seem to be always present and con- 
spicuous, as Dillenius remarks, to the naked eye. The plant 
here considered the variety §. is sometimes as large as that just 
mentioned, but the leaves are less subulate, with but few teeth, 
or often all quite entire. ‘The variety alopecuroides, if this view 
be correct, is the extreme southern American form of the species, 
the variety Bigelovii intermediate, and perhaps not occurring 
north of Massachusetts, and a. the extreme northern state, com- 
mon to us with Europe. 

L. Sexvaco, (L.): foliis sparsis octofariis lineari-lanceolatis acu- 
minatis integerrimis imbricato-patulis rigidis lepidotis, caule dicho- 
tomo erecto, ramis fastigiatis summis fertilibus. Wadllr. Crypt. 
Fil. 1, 32.—«. densum, (Wallir.): foliis omnibus adpressis. LZ. 
densum, Lam. L. Selago, Engl. Bot. t. 233, Bigel. Bost. p. 
386, Torr. Comp. p. 389.—%. recurvum, (Wallr.) : foliis omnibus 
patenti-squarrosis ramisque subrecurvis. Wadllr.Crypt. F'l. (1831, ) 
Hook. Fl. Bor. Amer. 2, 266. L. recurvum, Kitaib. in Willd. 
Sp. 550. 

Hab. (a.) Alpine summits of high mountains ; White Moun- 
tains, Green Mountains, in Vermont; also in the Notch of the 
White Mountains, near the road. (3.) In the alpine regions of 
the White Mountains ; also beautifully distinct on rocks at the 
Flume, in Lincoln, N. H., where it was first found by J. Brad- 
ford, Esq., in 1839, and afterwards by myself, at the same spot, 
in 1840. ‘This last is quite different in aspect, especially the 
Lincoln plant, and is distinguished by Hooker, in his Flora Bor. 
Americana. ‘The leaves are narrower than in «, and all more or 
less patent, squarrose or recurved. The branches are also some- 
what recurved. 

Cerraria T'uckermanu, (Oakes): thallo albo-virescente reticu- 
lato-lacunoso glabro subtus nigro fibrillis sparsis, laciniis compli- 
catis adscendentibus sinuato-lobatis marginibus crispis, apophysi- 
bus minutis nigris punctiformibus instructis, apotheciis elevatis 
spadiceis margine thallode evanescente cinctis demum perforatis. 
C. lacunosa, Hals. Syn. View, Hitchcock, Catal. Mass. p. 124, 
Tuckerman, Lich. N. Eng. in Jour. Bost. p. 9, (non Ach.) 


Influence of Pressure on the Density of Liquids. 49 


Hab. Trunks of trees and old rails; New England. The 
Cetraria lacunosa of Acharius, was a lichen discovered by the 
late Mr. Menzies, on the North West Coast. Having received 
from that venerable botanist a specimen of his plant, I find it is 
quite distinct from what has commonly passed for it here. The 
plant of Menzies and Acharius is well represented in the figure 
given of it by the latter author, in his Methodus. The thallus 
is broad and expanded, very deeply cellulose and reticulate, and 
very rigid; the apothecia large. Ours is noticeable for its com- 
plicated ascending lobes, which are crisped and beset with black 
grains at the margins, the apothecia becoming at length perforate. 
It has several points of resemblance to C. ciliaris, its constant 
companion, and also a lichen peculiar to this continent, but can- 
not be confounded with that species, which is always remarkable 
for its dark brown or bronze hue, and much shorter laciniw. The 
under surface is most commonly white in the specimens of our 
plant, but T believe this is an accidental and atypical state. 

Sororina saccata, (Ach.) : thallo membranaceo appresso lobato 
cinereo-virescente lobis obtusis, subtus albo avenio fibrilloso, 
apotheciis laminz frondis primum applanatis mox saccato-depres- 
sis nigro-fuscis. DC., F'ries, Lichenogr. p. 49. 

Hab. Trenton, N. Y., Mr. Greene. This curious genus is new 
to the United States; and the species has not before been pub- 
lished as American. The plant is distinguishable by its rounded 
black apothecia, more or less sunk in the surface of the cinereous- 
virescent thallus. 


Art. V.— Remarkable example of the Force of Expansion and 
Contraction, exerted by bodies when subjected to alternations of 
Temperature,—with a reference to the question whether the 
freezing point of liquids is influenced by differences in pres- 
sure; by Lewis C. Beck, M. D., Professor of Chemistry, &c. 
in Rutgers College, N. J. 


TO PROFESSOR SILLIMAN, 


Ar one of the docks in the city of New York, ships are raised 
from the water, for the purpose of being repaired, by hydraulic 
presses consisting of cylinders with pistons or rams, having cross 
bars or arms at the ends. ‘T'o these arms are attached the iron 
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chains which raise the vessel and the frame upon which it is sup- 
ported. By forcing water, or a mixture of alcohol and water, 
(used in winter,) into the cylinder, the piston is forced outward, 
and thus the vessel, with necessary machinery, is brought to the 
required height. 

During the month of December, 1834, a curious fact was no- 
ticed in regard to one of these presses, by Mr. Ring, the super- 
intendent of the establishment, who had the kindness to apprise 
me of the occurrence, and to furnish me with all the particulars. 
I have delayed the publication, in the hope that some additional 
information might be obtained. But this expectation has not 
been realized, and I now send you the following note, nearly in 
the form in which it was prepared about eight years since. 

On Saturday, the 13th of December, 1834, the ship Orleans, 
of six hundred tons admeasurement, was raised out of the water 
by means of two hydraulic presses, each of which contained a 
column of liquid, (common whiskey,) fourteen feet in length, 
and fourteen inches in diameter. Mr. Ring supposed that after 
making the proper allowance for friction, each press must have 
raised three hundred tons. The thermometer during the day 
ranged at about 40° F. A change in the weather occurred on 
Sunday, and on Monday, the 15th, the mercury fell as low as 7° 
F. On Tuesday, the 16th, when the presses were examined, it 
was found that in one of them the ram had been forced outward 
one inch and three quarters, raising with it the ship, and the cra- 
dle, which weighed about one hundred tons. 

The following are the exact dimensions of the apparatus in 
which this change was observed. 


Length of the cylinder, - - 17 feet, 10 inches. 
Length of the column of spirits, - Mm 

Diameter, - - - 
Entire length of the ram, - - 
Diameter, - - - - e 
Weight of the cylinder, - : 16 tons, 5 cwt. 


As the effect above described, was at once supposed to be due 
to the reduction of temperature which had taken place, the engi- 
neer was directed to make a moderate fire on each side of the 
cylinder throughout its whole length. Under this treatment the 
ram soon commenced a retrograde movement, which continued 
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until it had receded an inch and three quarters, when the ship 
again rested on her pawls, where she was placed on the Saturday 
previous. 

It may be added that the liquor used in the presses at this time 
was found, upon analysis, to contain about 43 per cent. of alco- 
hol of the specific gravity of .825. Now it is well known that 
the rate of contraction of such a liquid, by the reduction of tem- 
perature which occurred in this case, at least at the ordinary 
pressure, is greater than that of iron. In order to satisfy myself 
of the correctness of this statement in the present instance, I 
took a two ounce bottle, to which a tube of about a foot in 
length, with a bore of one eighth of an inch, was attached, and 
filled the bottle and tube with the liquor employed in the press. 
The whole was then placed in a freezing mixture, and the tem- 
perature gradually reduced to 0° F., supposing that to be the 
lowest degree to which it had been exposed in the cylinder. 
With the reduction of temperature, the liquor coustantly descend- 
ed in the tube, as I had anticipated. 

What then was the cause of the outward movement of the 
ram, by which such an enormous force was exerted, as to raise 
the whole of this vessel and the cradle which supported it? 
The column of liquid was certainly increased in length by an 
inch and three quarters. If the liquid had remained of the same 
bulk, the apparent increase might be ascribed to the contraction 
of the iron. But this view seems to be inadmissible, for the con- 
traction of the iron would, under ordinary pressures at least, 
have been less than that of the liquid, as has been shown by re- 
peated experiments. 

The explanation which I would offer is, that the mixture of 
alcohol and water, under the enormous pressure to which it was 
subjected in the hydraulic press, reached its point of maximum 
density at a higher temperature than under the ordinary pressure. 
The liquor in the cylinder during the time above mentioned, was 
either congealed or was near the point of congelation, and thus 
increased in bulk. Hence the outward movement of the ram, 
and the raising of the ship. 

In the discussions which were had in regard to the present 
mode of graduating thermometers, I know it was suggested that 
the freezing point of water varies with the latitude ; which, how- 
ever, was proved not to be the case. But Iam not aware that 
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any detailed and accurate experiments have been performed, to 
determine whether it is influenced by the pressure of the atmos- 
phere ; that is, whether water is frozen, or ice liquefied, at the 
same temperature on the summits of the Alps or Andes, as in the 
lowest valleys. The known effect of pressure on several of the 
gases which are thus condensed, would seem to lead us to the 
conclusion that the congelation of liquids, andthe liquefaction of 
solids, must also be influenced by this cause. If this is so, the 
occurrence which I have now described, will probably be consid- 
ered as a remarkable illustration. 

I will only add, in conclusion, that the force of expansion and 
contraction, as measured by the raising and lowering of this ship 
and its cradle, is more strikingly exhibited, than by any experi- 
ment with which I am acquainted. 

Rutgers College, March 1, 1843. 


Arr. VI.—An effort to refute the arguments advanced in favor 
of the Evistence, in the Amphide Salts.* of Radicals consist- 
ing, like Cyanogen, of more than one element; by Rosert 
Hare, M.D., Professor of Chemistry in the University of Penn- 
sylvania. 


{Republished from a pamphlet printed by the author to accompany his ‘‘ Compen- 
dium of Chemistry,’ and for distribution. ] 


Tue following is a summary of the opinions, which it is the 
object of the subsequent reasoning to justify. 

(a.) The community of effect, as respects the extrication of 
hydrogen by contact of certain metals with aqueous solutions of 
sulphuric and chlorohydric acid, is not an adequate ground for an 
inferred analogy of composition, since it must inevitably arise 
that any radical will, from any compound, displace any other 
radical, when the forces favoring its substitution, preponderate 
over the quiescent afiinities. 

(b.) But if, nevertheless, it be held that the evolution of by- 
drogen from any combination, by contact with a metal, is a suffi- 


* An amphide salt is one consisting of an acid and a base, each containing an 
amphigen body, either oxygen, sulphur, selenium, or tellurium, as its electro- 


negative ingredient. 


q 
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cient proof of the existence of a halogen* body, simple or com- 
pound, in the combination, the evolution of hydrogen from water, 
by the contact with any metal of the alkalies, must prove oxy- 
gen to be a halogen body; also the evolution of hydrogen from 
sulphydric, selenhydric, or telluhydric acids, by similar means, 
would justify an inference that sulphur, selenium, or tellurium, 
as well as oxygen, belong to the halogen, or “salt radical” class. 

(c.) he amphigen bodies being thus proved to belong to the 
halogen class, oxides, sulphides, selenides, and tellurides, would 
be haloid salts, and their compounds double salts, instead of con- 
sisting of a compound radical and a metal. 

(d.) The argument in favor of similarity of composition in the 
haloid and amphide salts, founded on a limited resemblance of 
properties in some instances, is more than counterbalanced by the 
extreme dissimilitude in many others. 

(e.) As, in either class, almost every property may be found 
which is observed in any chemical compound, the existence of a 
similitude, in some cases, might be naturally expected. 

(f.) As it is evident that many salts, perfectly analogous in 
composition, are extremely dissimilar in properties, it is not rea- 
sonable to consider resemblance in properties, as a proof of aaalo- 
gy in composition. 

(g.) No line of distinction, as respects either properties or com- 
position, can be drawn between the binary compounds of the am- 
phigen and halogen bodies, which justifies that separate classifi- 
cation which the doctrine requires; so that it must be untenable 
as respects the one, or be extended to the other. 

(k.) The great diversity, both as respects properties and com- 
position of the bodies called salts, rendering it impossible to define 
the meaning of the word, any attempt to vary the language and 
theory of chemistry, in reference to the idea of a salt, must be 
disadvantageous. 

(i.) There is at least as much mystery in the fact, that the ad- 
dition of an atom of oxygen to an oxacid, should confer an affin- 
ity for a simple radical, as that the addition of an atom of this 
element to such a radical, should create an affinity between it, 
and an oxacid. 


* The epithet halogen, is applied to bodies whose binary compounds with metals 
are deemed salts, and which are consequently called haloid salts. 
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(j.) If one atom of oxygen confer upon the base into which it 
enters, the power to combine with one atom of acid, it is quite 
consistent that the affinity should be augmented, proportionably, 
by a further accession of oxygen. 

(k.) It were quite as anomalous, mysterious, and improbable, 
that there should be three oxyphosphions, severally requiring for 
saturation one, two, and three atoms of hydrogen, as that three 
isomeric states of phosphoric acid should exist, requiring as many 
different equivalents of basic water. 

(l.) The attributes of acidity alleged to be due altogether to 
the presence of basic water, are not seen in hydrated acids, when 
holding water in that form only; nor in such as are, like the oily 
acids, incapable of uniting with water as a solvent. Further, 
these attributes are admitted to belong to salts which, not hold- 
ing water as a base, cannot be hydrurets or hydracids of any salt 
radical ; and while such attributes are found in compounds which, 
like chromic, or carbonic acid, cannot be considered as hydrurets, 
they do not exist in all that merit this appellation, as is evident 
in the case of prussic acid, or oil of bitter almonds. 

(m.) It seems to have escaped attention, that if SO* be the 
oxysulphion of sulphates, SO*, anhydrous sulphuric acid, must 
be the oxysulphion of the sulphites; and that there must, in the 
hyposulphites and hyposulphates, be two other oxysulphions. 

(n.) The electrolytic experiments of Daniell have been erro- 
neously interpreted, since the electrolysis of the base of sulphate 
of soda would so cause the separation of sodium, and oxygen, that 
the oxygen would be attracted to the anode, the hydrogen and 
sode being indirectly evolved by the reaction of sodium with 
water; while the acid, deprived of its alkaline base, would be 
found at the anode in combination with basic water, without 
having been made to act in the capacity of an anion. 

(o.) The copper in the case of a solution of the sulphate of 
this metal and a solution of potash, separated by a membrane, 
would, by electrolyzation, be evolved by the same process as so- 
dium, so long as there should be copper to perform the oflice of a 
cathion ; and when there should no longer be any copper to act 
in this capacity, the metal of the alkali, or hydrogen of water, on 
the other side of the membrane, would act as a cathion; the 
oxygen acting as an anion from one electrode to the other, first 
to the copper, and then to the potassium. 


| 
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(p.) The allegation that the copper was deposited from the 
want of an anion (oxysulphion) to combine with, is manifestly 
an error, since, had there been no anion, there could have been 
no discharge, as alleged, to hydrogen as a cathion, nor any elec- 
trolysis. 

(q.) The hydrated oxide precipitated on the membrane, came 
from the reaction of the alkali with the sulphate of copper; the 
precipitated oxide of this metal from the oxygen of the soda act- 
ing as an anion; and the deposit of metallic copper from the so- 
lutions performing, feebly, the part of electrodes, while them- 
selves the subjects of electrolyzation. 

(r.) The so called principles of Liebig,* by which his theory 
of organic acids is preceded, are mainly an inversion of the truth, 
since they make the capacity of saturation of hydrated acids de- 
pendent on the quantity of hydrogen in their basic water, instead 
of making both the quantity of water, and, of course, the quan- 
tity of hydrogen therein, depend on their capacity. 

(s.) All that is truly said of hydrogen, would be equally true 
of any other radical, while the language employed would lead 
the student to suppose that there is a peculiar association between 
capacity of saturation, and presence of hydrogen. 


1. Some of the most distinguished European chemists, en- 
couraged by the number of instances in which the existence of 
hypothetical radicals has been rendered probable, have lately in- 
ferred the existence of a large number of such radicals in a most 
important class of bodies, heretofore considered as compounds of 
acids and bases. It has been inferred, for instance, that sulphur, 
with four atoms of oxygen (SO*) constitutes a compound radi- 
eal, which performs in hydrous sulphuric acid, the same part as 
chlorine in chlorohydric acid. 

2. Graham has proposed sulphatoxygen as a name for this 
radical, and sulphatoxide for any of its compounds. Daniell 
has proposed oxysulphion and oxysulphionide for the same pur- 
poses. In reasoning on the subject I shall use the nomenclature 
last mentioned, not, however, with a view to sanction it, as I dis- 
approve altogether of this innovation, and deny the sufliciency of 
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the grounds upon which it has been justified. Consistently with 
the language suggested by Daniell, hydrous sulphuric acid, con- 
stituted of one atom of acid and one of basic water, (SO*+HO) 
is a compound of oxysulphion and hydrogen (SO*+H.) Nitric 
acid (NO*+HO) is a compound of oxynitrion and hydrogen 
(NO*+H.) In like manner we should have oxyphosphion in 
phosphoric acid, oxyarsenion in arsenic acid, and in all acids, 
hitherto called hydrated, whether organic or inorganic, we should 
have radicals designated by names made after the same plan. 
Their salts having corresponding appellations, would be oxysul- 
phionides, oxynitrionides, &c. Also, in any salt in which any 
other of the amphigen class of Berzelius is the electro-negative 
ingredient, whether sulphur, selenium, or tellurium, all the ingre- 
dients excepting the electro-positive radical, would be considered 
as constituting a compound electro-negative radical.* 

3. It may be expedient to take this opportunity of mentioning 
that the advocates of this new view, disadvantageously, as I think, 
employ the word radical, to designate the electro-negative, as 
well as the electro-positive ingredient. Agreeably to the nomen- 
clature of Berzelius, the former would be a compound halogen 


* The conception of the existence of salt radicals seems to have originated with 
Davy. It was suggested by Berzelius, in his letter in reply to some strictures 
which I published on his nomenclature, in the following language :— 

“Tf, for instance, the true electro-chemical composition of the sulphate of potash 
should not be KO+SO03, as is generally supposed, but K+SO4, and it appears 
very natural that atoms, so eminently electro-negative as sulphur and oxygen, 
should be associated, we have, in the salt in question, potassium combined with a 
compound body, which, like cyanogen in K-+C2N, imitates simple halogen 
bodies, and gives a salt with potassium and other metals. The hydrated oxacids, 
agreeably to this view, would be then hydracids of a compound halogen body, 
from which metals may displace hydrogen, as in the hydracids of simple halogen 
bodies. Thus we know that SO3, that is to say, anhydrous sulphuric acid, is a 
body whose properties, as respects acidity, differ from those which we should ex- 
pect in the active principle of hydrous sulphuric acid. 

“ The difference between the oxysalts and the halosalts is very easily illustrated 
by formule. In KFF (fluoride of potassium,) there is but one single line of sub- 
stitution, that is to say, that of K|FF; whilst in KOOOOS (sulphate of potash,) 
there are two, K}OOOOS and KO/OOOS, of which we use the first in replacing 
one metal by another, for instance, copper by iron; and the second in replacing 
one oxide by another. 

“ Ido not know what value you may attach to this development of the constitu- 
tion of the oxysalts, (which applies equally to the sulphosalts and others ;) but as 
to myself, I have a thorough conviction that there is therein something more than 
a vague speculation, since it unfolds to us an internal analogy in phenomena, 


which, agreeably to the perception of our senses, are extremely analogous.”’ 
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body. Cyanogen being analogous, is by him placed in the halo- 
gen class. I shall, therefore, in speaking of “ salt radicals,” im- 
properly so called, employ the appellation contrived by the great 
Swedish chemist. 

4. Nevertheless it seems to be conceded, that however plausi- 
ble may be the reasons for inferring the existence of halogen 
bodies in the amphide salts, it would be inexpedient to make a 
corresponding change in nomenclature, on account of the great 
inconvenience which must arise from the consequent change of 
names. 

5. Under these circumstances, it may be well to consider how 
far there is any necessity for adopting hypothetical views, to 
which it would be so disadvantageous to accommodate the re- 
ceived language of chemists. In the strictures on the Berzelian 
nomenclature, which drew from Berzelius the suggestions con- 
tained in the quotation at the foot of the preceding page, 1 stated 
it to be my impression that water should be considered as acting 
in some cases as an oxybase, in others as an oxacid; and, in my 
examination of his reply,* I observed that hydrous sulphuric acid 
might be considered as a sulphate of hydrogen, and that when 
this acid reacts with zinc or iron, the proneness of hydrogen to 
the aériform state enables either metal to take its place, agreeably 
to the established laws of affinity. 

6. There appears to have been a coincidence of opinion be- 
tween Kane, Graham, Gregory, and myself, as respects the elec- 
tro-positive relation of hydrogen to the amphigen and halogen 
elements, which I have designated collectively as the basacigen 
class; also in the impression that hydrogen acts like a metallic 
radical, its oxide, water, performing the part of a base. I agree 
perfectly with Gregory in considering that hydrated acids may be 
considered as “ hydrogen salts.” But when the learned editor 
proceeds to allege that “acids and salts, as respects their constt- 
tution, will form one class,” I consider him, and those who sanc- 
tion this allegation, as founding an error upon an oversight. Be- 
cause the salts of hydrogen, or such as have water for their base, 
have heretofore been erroneously called acids, we are henceforth 
to confound salts with acids, and, instead of correcting one wrong 
name, cause all others to conform thereto! 


*Silliman’s Journal, for 1835, Vol. xxvi1, page 61. 


Vol. xiv, No. 1.—April-June, 1843. 8 


58 Existence of Radicals in the Amphide Salts disproved. 


7. I fally concur with Gregory and Kane, in considering that 
water in hydrous sulphuric acid, in nitric acid, chloric acid, and 
in organic acids, generally acts as a base; also, that in this basic 
water hydrogen performs a part perfectly analogous to that of a 
metallic radical ; but, agreeably to this view, I cannot perceive 
any difficulty in accounting for the evolution of hydrogen, as 
suggested in the quotation above made, (6,) agreeably to which, 
when diluted sulphuric acid reacts with zinc or iron, the libera- 
tion of hydrogen results from the superiority of the forces which 
tend to insert either of these metals in the place occupied by the 
hydrogen, over those which tend to retain it in statu quo. 

8. When oxide of copper is presented to chlorohydric acid, it 
is inferred that the hydrogen unites with oxygen, and the chlo- 
rine with the metal; and hence it seems to be presumed, that 
when oxide of copper is combined with sulphuric acid, a similar 
play of affinities should ensue: but would it be reasonable to 
make this a ground for assuming the existence of a compound 
radical, when the phenomena admit of another explanation quite 
as simple and consistent with the laws of chemical affinity ? 

9. Whether hydrogen be replaced by zine, or oxide of hydro- 
gen by oxide of copper, cannot make any material difference. In 
the one case, a radical expels another radical, and takes its place ; 
in the other, a base expels another base, and takes its place. 

10. There can be no difficulty, then, in understanding where- 
fore, from the compound of sulphur and three atoms of oxygen, 
and an atom of basic water, hydrogen should be expelled and re- 
placed by zinc, or that water should be expelled and replaced by 
oxide of copper; the only mystery is in the fact, that SO*, as an- 
hydrous sulphuric acid, will not combine with hydrogen, copper, 
or any other radical, unless oxidized. But this mystery equally 
exists on assuming that an additional atom of oxygen converts 
SO* into oxysulphion, endowed with an energetic affinity for 
metallic radicals, to which SO? is quite indifferent. 

11. In either case, an inexplicable mystery exists; but it is, in 
the one case, associated with an hypothetical change, in the 
other, with one which is known to take place. 

12. But if hydrous sulphuric acid is to be assumed to be a hy- 
druret of a compound halogen body, (orysulphion, ) because it 
evolves hydrogen on contact with zinc, wherefore ds not water, 
which evolves hydrogen on contact with potassium, sodium, ba- 


Evristence of Radicals in the Amphide Salts disproved. 59 


rium, strontium, or calcium, to be considered as a hydruret of 
oxygen, making oxygen a halogen body ? 

13. Boldly begging the question, Graham reasons thus: “ the 
chiorides themselves being salts, their compounds must be double 
saits.” 

14. But if the chlorides are salts, the chloride of hydrogen is 
a salt; and if so, wherefore is not the oxide of hydrogen a salt, 
which, in its susceptibility of the crystalline form, has a salt at- 
tribute which the aériform chloride does not possess ? 

15. Further, if the oxide of hydrogen be a salt, every oxide is 
a salt, as well as every chloride. Now, controverting the argu- 
ment above quoted, by analogous reasoning, it may be said, “ the 
oxides themselves being salts, their compounds are double salts.” 
Of course sulphate of potash is not a sulphatoxide, as Graham’s 
ingenious nomenclature would make it, but must be a double 
salt, since it consists of two oxides in “ themselves salts.” 

16. I trust that sufficient reasons have been adduced, to make 
it evident that the common result of the extrication of hydrogen, 
during the reaction of zinc or iron with sulphuric or chlorohydric 
acid, is not a competent ground for assuming that there are, in 
amphide salts, “compound radicals” playing the same part as 
halogen bodies. 

17. Let us, in the next place, consider the argument in favor 
of the existence of such radicals, founded on the similitude of 
the haloid and amphide salts, which is stated by Dr. Kane in the 
following words :— 

“Jt had long been remarked as curious, that bodies so different in 
composition as the compound of chlorine with a metal, on one hand, 
and of an oxygen acid with the oxide of the metal on the other, should 
be so similar in properties, that both must be classed as salts, and 
should give rise to a series of basic and acid compounds, for the most 
part completely parallel.”"— Elements, p. 681. 

18. Upon the similitude and complete parallelism of the am- 
phide and haloid salts, thus erroneously alleged, the author pro- 
ceeds to argue in favor of the existence in the former, of com- 
pound halogen bodies, analogous in their mode of combination to 
chlorine or iodine. 

19. I presume it will be granted, that if similitude in proper- 
ties be a sufficient ground for inferring an analogy in composi- 
tion, dissimilitude ought to justify an opposite inference. And 
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that if, as the author alleges, certain bodies have been classed as 
salts, on account of their similarity in this respect, when dissimi- 
lar they ought not to be so classed. Under this view of the 
question, I propose to examine how far any similitude in proper- 
ties exists between the bodies designated as salts by the author, 
or any other chemist. 

20. The salts, hitherto considered as compounds of acids and 
bases, are by Berzelius called amphide salts, being produced sev- 
erally by the union with one or other of his amphigen class, com- 
prising oxygen, sulphur, selenium, and tellurium, with two radi- 
cals, with one of which an acid is formed, with the other a base. 
The binary compounds of his halogen class, comprising chlorine, 
bromine, iodine, fluorine, and cyanogen, are called by him haloid 
salts. J shall use the names thus suggested. 

21. Among the haloid salts we have common salt and Derby- 
shire spar; the gaseous fluorides and chlorides of hydrogen, sili- 
con or boron ; the fuming liquor of Libavius; the acrid butyra- 
ceous chlorides of zinc, bismuth, and antimony; the volatile 
chlorides of magnesium, iron, chromium, and mercury, and the 
fixed chlorides of calcium, barium, strontium, silver, and lead ; 
the volatile poison prussic acid, and solid poisonous bicyanide of 
mercury, with various inert cyanides like those of Prussian blue ; 
likewise a great number of ethereal compounds. 

22. Among the amphide salts are the very soluble sulphates of 
zine, iron, copper, soda, magnesia, &c., and the insoluble stony 
sulphates of baryta and strontia; also ceruse and sugar of lead; 
alabaster, marble, soaps, ethers, and innumerable stony silicates, 
and aluminates. Last, but not among the least discordant, are 
the hydrated acids, and alkaline and earthy hydrates. 

23. When the various sets of bodies, above enumerated, as 
comprised in the two classes under consideration, are contempla- 
ted, is it not evident that, not only between several sets of haloid 
and amphide salts, but also between several sets in either class, 
there is an extreme discordancy in properties; so that making 
properties the test, would involve not only that various sets in 
one class could not be coupled with certain sets in the other, but, 
also, that in neither class could any one set be selected as exem- 
plifying the characteristics of a salt, without depriving a majority 
of those similarly constituted, of all pretensions to the saline char- 
acter ? 
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24. Now, if among the bodies above enumerated, some pairs 
of amphide and haloid salts can be selected, which make a tolera- 
ble match with respect to their properties, as in the case of sul- 
phate of soda, and chloride of sodium, while in other cases there 
is the greatest discordancy, (as in the stony silicate felspar, and 
the gaseous fluoride fluosilicic acid gas; as in soap and Derby- 
shire spar; as in marble and the fuming liquor of Libavius, the 
sour protochloride of tin, and sweet acetate of lead,) is it reason- 
able to found an argument in favor of a hypothetical similitude 
in composition, on the resemblance of the two classes in proper- 
ties? Does not the exvtreme dissimilitude in some cases, more 
than countervail the limited resemblance in others? And when 
the great variety of properties displayed both by the amphide 
and haloid salts is considered, is it a cause for wonder or perplex- 
ity, that in some instances, amphide salts should be found to re- 
semble those of the other kind ? 

25. Again, admitting that there was any cause for perplexity 
agreeably to the old doctrine, is there less, agreeably to that 
which is now recommended? Is there no ground for wonder 
that oxygen or sulphur cannot act as simple halogen bodies? By 
what rule are their binary compounds to be excluded from the 
class of haloid salts? Wherefore should chlorides, bromides, 
iodides, and fluorides, however antisaline in their properties, be 
considered as salts, while in no case is an oxide, a sulphide, se- 
lenide or telluride to be deemed worthy of that name. 

26. I challenge any chemist to assign any good reason where- 
fore the red iodide of mercury is any more a salt than the red 
oxide, or the protochloride is more saline than the sulphide: or 
why the volatile oxides of osmium or of arsenic are less saline 
than horn silver or horn Jead ; or the volatile chloride of arsenic, 
than the comparatively fixed sulphides of the same metal: why 
gaseous chlorohydric acid is more saline than steam or gaseous 
oxhydric acid. 

27. It much surprises me, that when so much stress is laid 
upon the idea of a salt, the impossibility of defining the mean- 
ing of the word escapes attention. How is a salt to be distin- 
guished from any other binary compound? When the discord- 
ant group of substances which have been enumerated under this 
name is contemplated, is it not evident that no definition of them 
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can be founded on community of properties? and, by the advo- 
cates of the new doctrine, composition has been made the object 
of definition, instead of being the basis ; thus, agreeably to them, 
a compound is not a salt, because it is made of certain elements ; 
but, on the contrary, an element, whether simple or compound, 
belongs to the class of salt radicals, because it produces a salt. 
Since sulphur, with four atoms of oxygen, SO‘, produces a salt 
with a metal, it must be deemed a salt radical. 

28. In proof that the double chlorides are not united in a way 
to justify the opinion adopted by Bonsdorff, Thomson, myself, 
and others, it is alleged by Graham, “that in such compounds 
the characters of the constituent salts are very little affected by 
their state of union.” 

29. This allegation being, in the next page, admitted to be 
inapplicable in the case of the double cyanides ; an effort is made 
to get over this obstacle, by suggesting the existence of another 
compound radical. But the allegation of the author is erroneous 
as respects various double haloid salts, especially the fluosilicates, 
the fluoborates, fluozirconiates, the chloroplatinates, chloroiridi- 
ates, chloroosmiates, chloropalladiates, &c., all of them compounds 
in which the constituent fluorides and chlorides exist in a state 
of energetic combination, by which they are materially altered 
as to their state of existence. 

30. Evidently the word salt has been so used, or rather so 
abused, that it is impossible to define it, either by a resort to 
properties or composition; and I conceive, therefore, that to 
make it a ground of abandoning terms which are susceptible of 
definition, and which have long been tacitly used by chemists 
in general, in obedience to such definition, would be a “ retro- 
grade movement in the science.” I hope Dr. Kane will pardon 
me for employing the language to which he has resorted, in 
speaking of the opinions of Bonsdorff. 

31. If this doctrine, as it has been stated, is to prevail, I do 
not perceive how it is to be prevented from claiming an incon- 
venient extension. The hydrates, as well as the sulphates, must 
have pretensions to contain salt radicals. Hence in the hydrated 
alkalies and alkaline earths, there would be a compound radical, 
consisting of hydrogen, with two atoms of oxygen, hydroxion, 
and these compounds would be hydroxionides ; nor can I con- 
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ceive that the haloid compounds, erroneously called double salts, 
but more correctly considered as single salts, can be exempted. 

32. Between the reaction of fluoboric acid with fluobases, and 
sulphuric acid with oxybases, is there not a great resemblance ? 

33. Lam unable to understand how, if the existence of salt 
radicals in oxysalts be inferred, the other salts of the amphigen 
class can be exempted from a corresponding inference. But if 
the existence of salt radicals in the double sulphides be admitted, 
can it be consistently denied that they exist also in double chlo- 
rides, iodides, &c.? Is there not the greatest analogy between 
the habitudes of sulphur, selenium, and tellurium, with metals, 
and those of the halogen bodies? 

34. Would not the modification of the ethereal oxysalts, to 
comport with the new hypothesis, be disadvantageous, both as re- 
spects our mental conception of those compounds, and the names 
which would be rendered appropriate? Would not the transfer 
of the oxygen from the ethereal oxide to the acid, and the crea- 
tion, thus, of new salt radicals for the organic acid salts, be ob- 
jectionable ; such as oxyoxalion for oxalates, oxytartarion for 
tartrates, oxyacetion for acetates; while, for their compounds, 
we should have oxyoxalionides, oxytartarionides, oxyacetion- 
ides, &c. ? 

35. If sulphates are to be considered as oxysulphionides, by 
what names are we to designate the sulphites, hyposulphites, and 
hyposulphates, SO?, SO* may, perhaps, with 
more propriety be considered as consisting of a compound radical, 
SO?, and oxygen, forming an oxide of sulphurous acid; but ina 
sulphite, anhydrous sulphuric acid, SO* becomes a species of 
oxysulphion itself, being as much the oxysulphion of the sul- 
phites, as SO* is of the sulphates. Of course SO? should have 
a direct affinity for radicals, contrary to fact. I presume that sul- 
phites would have to be trioxysulphionides ; hyposulphites, ses- 
quioxysulphionides ; sulphates, quadroxysulphionides ; while the 
hyposulphates would, I suppose, be demiquintoxysulphionides !!! 

36. Analogous complication in nomenclature would arise in 
respect to the nitrites and nitrates, phosphites and phosphates, 
arsenites and arseniates ; also as respects the carbonic and oxalic 
acids. 

37. It is true that nature has not so made her bodies as that they 
can be separated into classes, between which any distinct line 
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can be drawn, still it has been found advantageous to classify 
them to the best of our power. Accordingly it appears to me 
expedient, in the first place, to distinguish elements (or those 
compounds which act like them) according to their electro-chem- 
ical relations to each other, or their habitudes with the voltaic 
electrodes. Consistently, chemists have tacitly adopted the plan 
of treating the compounds formed by electre-negative elements 
with anions, as acids; those formed with cathions, as bases; 
while the combinations formed by the union of such acids and 
bases have been considered as simple salts. ‘Thus four classes 
are constituted, consisting of electro-negative elements, of acids, 
bases, and single salts, while, by the union of the latter, a fifth 
class of double salts is formed. Whether the words acid, base, 
and salt, be adhered to, objectionable as they are in some re- 
spects, and especially the latter, or some others be contrived, it 
would seem to me disadvantageous to merge them in one name, 
pursuant to the views of the advocates of salt radicals, as stated 
by Gregory in his edition of Turner’s Chemistry, 572. 

38. The objection, that not being electrolytes the relation of 
acids and bases to the voltaic electrodes cannot be discovered, is 
easily remedied ; since, on the union of a common ingredient 
with an anion and a cathion, there cannot be any doubt that the 
resulting compounds will have the same electro-chemical relation 
as their respective heterogeneous ingredients; so that, with the 
anion, an acid or electro-negative body will be formed; with the 
cathion, a base or electro-positive body. Moreover, as respects 
organic compounds which cannot be subjected to the electrolytic 
test, whatever saturates an inorganic acid must be a base, and 
whatever saturates an inorganic base must be an acid. 

39. The word salt, I have shown, is almost destitute of utility, 
from the impossibility of defining it, and the amplitude of its 
meaning. A word that means every thing, is nearly as useless 
as that which means nothing. 

40. As respects the three phosphates of water, PO*+HO, 
PO’ +2HO, PO* +3HO, the argument used by Dr. Kane cuts 
both ways ; although, by its employer, only that edge is noticed 
which suits his own purpose. It is alleged that the difference of 
properties, in these phosphates, is totally inexplicable upon the 
idea of three degrees of “ hydration ;” but that all difficulty van- 
ishes, when they are considered as three different compound salt 
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radicals, oxyphosphionides of hydrogen, PO*+H, PO’+2H, 
PO*+3H. 

41. To me the formation of three compound elements, by the 
reiterated addition of an atom, of which five of the same kind 
were previously in the mass to which the addition is made, seems 
more anomalous, mysterious, and improbable, than the existence 
of three compounds of phosphoric acid with water, in which the 
presence of the different proportions of water is the consequence 
of some change in the constitution of the elements, which is re- 
ferred to isomerism. 

42. No reason can be given why the addition of one, two, and 
three atoms of orygen, to the “radical,” should convey a power 
to hold a proportional number of atoms of hydrogen. Such an 
acquisition of power is an anomaly. 

43. In the case of radicals formed with hydrogen in different 
proportions, as in acetyl and ethyl, formyl and methyl, the num- 
ber of atoms of oxygen in the peroxides, is the inverse of the 
hydrogen in the radical. 

44. Ethyl, C+, H*, unites, at most, with one atom of oxygen, 
while acetyle, C‘, H*, takes three atoms to form acetic acid, C‘, 
H?, O*. Methyl, C*, H®, forms, in like manner, only a protox- 
ide, while formyl, C?, H, takes three atoms to constitute formic 
acid. 

45. Besides the three oxyphosphions, of which the formulas 
are above stated, there would have to be another in the phos- 
phites ; so that instead of the hydrated acid, or phosphite of wa- 
ter, being PO*+HO, it would have to be PO*+H, a fourth 


oxyphosphionide of hydrogen. 
(To be concluded.) 


Art. VII.— On the Rotary Action of Storms ; by Cuares Tracy. 


(Read before the Utica Natural History Society.) 


THe investigations of Mr. Redfield and Col. Reid have accu- 
mulated a vast amount of evidence in favor of the propositions 
they maintain. The tendency of this evidence is to demonstrate, 
that in the large storms which affect extensive districts, and also 
in the violent tornadoes which devastate a brief path, there 
are two motions, the rotary and the progressive ; and that the 
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rotary is by far the most violent, and has an uniform direction of 
revolution, being from right to left if the storm is in the northern 
hemisphere, and the reverse if it is in the southern hemisphere. 
That is to say, on our side of the equator the rotation is about 
the centre through the points of compass, in the order of N. W. 
S. E., or contrary to the movement of the hands of a watch lying 
on its back ; and south of the equator the rotation is through the 
points in the order of N. E. S. W., or conformable to that of the 
hands of a watch. 

These propositions, although authorized by induction, have 
encountered doubts or gained a feeble faith in many minds, for 
the want of a good cause to assign for the production of the 
alleged phenomena. Hence the occurrence of rotary storms, and 
the uniformity of direction of revolution, have been too readily 
attributed to mere accident; and the notion that a whirlwind, 
once started by mere chance, contains the elements of growth 
and stability of motion, has been too easily admitted. An active 
whirlwind, great or small, undergoes a constant change of sub- 
stance. As the central portions waste into the ascending column, 
supplies from the adjacent tranquil air must be drawn into the 
vortex and set in motion; and if the fresh air is neutral to the 
circular movement and must acquire velocity from the whirling 
raass itself, then since “action and reaction are equal and in op- 
posite directions,” the whirling mass itself must lose just so much 
velocity as the fresh supply gains. By such a process the forces 
of the whirlwind would be rapidly exhausted, and its existence 
must speedily cease. A stable source of momentum, adapted to 
originate and sustain the uniform rotary movement, is still re- 
quired : and it is now proposed to develop such a source of mo- 
mentum in the forces generated by the earth’s diurnal revo- 
lution. 

The velocity of the earth’s surface in the daily revolution being 
at the equator more than one thousand miles an hour, in latitude 
60° half as much, at the pole nothing, and varying in interme- 
diate places as their perpendicular distances from the earth’s axis, 
and the atmosphere near the ground every where taking in part 
or wholly the motion of the surface it rests on, important conse- 
quences upon aérial currents must follow. A body of air set in 
motion from the equator northward maintains the equatorial east- 
ward velocity, and when it passes over regions of slower rotation 
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deviates eastward from the meridian, and ultimately describes 
over the earth’s surface a curved line bearing towards the east. 
A current of air from latitude 45° north, having a due south di- 
rection, soon reaches regions moving faster to the east, falls behind 
them and describes a curve to the west. Winds oblique to the 
meridian are similarly affected. 'These familiar matters are re- 
ferred to here, and illustrated by figure 1, to elucidate what fol- 
lows. 


The influence of the figure and revolution of the earth upon 
east and west winds, must also be considered. A parallel of lat- 
itude, being a lesser circle of the globe, and at all points equally 
distant from the pole, necessarily describes upon the earth’s sur- 
face a curved line. But a direct course, due east at the com- 
mencement, follows a great circle, and parting from the parallel 
reaches a lower latitude. The due east course continued ina 
right line describes a tangent to the curve of the latitude. The 
velocity of the earth’s surface at any place, by virtue of the di- 
urnal revolution, has for its direction the line of that tangent ; 
and when the air reposing over any spot is transferred to a region 
of diverse motion, the direction, as well as the degree, of its pre- 
vious force is to be taken from that of the soil on which it pre- 
viously rested. Hence a wind from due west, if in our hemi- 
sphere, will soon be found pursuing a southeasterly course, and 
crossing successive parallels of latitude. 

The labors of Mr. Espy have been directed to the hypothesis 
of a central ascending column of rarefied air, and centripetal cur- 
rents from every side rushing towards its base. Without pursu- 
ing his reasoning, it will be safe to assume that his collection of 
facts established the existence of a qualified central tendency of 
the air, in both the general storms and the smaller tornadoes. 


Fig. 1. 
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He presents a theory to account for such motion, which it is not 
necessary now to examine. Dr. Hare has proposed another me- 
thod of accounting for tornadoes—a truly brilliant suggestion— 
of which it is only to be remarked, at present, that it proceeds on 
the assumption of a rush of air from all quarters to a central 
point. It has been attested also, that at large clearing fires in 
calm weather, creating centripetal currents, the whirlwind and 
mimic tornado have been produced. In accounting for the whirl- 
ing motion therefore, the central tendency of the air will be pre- 
supposed. 

In the case of a large fire kindled in an open plain on a calm 
day, a small circle about the fire is first acted on by the abate- 
ment of pressure on the side next the fire, and thus receives an 
impulse towards the common centre. As this moves in, the next 
outer circle loses support and begins to move. Each particle of 
air is moved at first by an impulse towards the centre, and during 
its approach to the central region it receives fresh impulses of the 
same direction ; and if it comes from some distance its velocity 
is in this way accelerated, until it reaches the space where the 
horizontal is broken by the upward motion. It is obvious that 
particles propelled by such impulses would seek the common 
centre in the lines of its radii, and their horizontal forces would 
be neutralized by impact, if no cause for deviation was at hand. 
But the great law of deflection which affects the course of the 
winds, applies to the movements of these particles. ‘The parti- 
cles which seek the centre from the northern poiuts are deflected 
west, while those from southern points are deflected east. The 
whole rush of air from the northern side of the centre, coming like 
a breeze, bears west of the centre, while an equal breeze from the 
southern side bears east of the centre. The consequence is that 
the central body of air, inciuding the fire, is acted upon by two 
forces which combine to make it turn round to the left. These 
forces are aided by the deviation of the currents from the east- 
erly and westerly parts of the circle. The breeze from the west 
extreme inclines to the tangent of the parallel of latitude at its 
original place of repose, and therefore strikes south of the centre, 
into which the impulses it receives would otherwise carry it. 
The air from the east side also inclines toward the tangent of the 
parallel of latitude there, which is oblique to the north from the 
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radius, and therefore is deflected northwards and strikes north of 
the centre. The breezes from all quarters thus co-operate to pro- 
duce the result; and all their forces are constant, and act with 
precision and at great advantage to cause and maintain a whirl- 
wind. A diagram presenting the lines of approach of the parti- 
cles or streams of air, will explain this result. The black lines 
in figure 2, show the deviating currents, from the cardinal points 
alone, when the area affected by the fire is so small as to require 
no perceptible curve in those lines. 


Fig. 2. 


Upon the same principle, the tornado, the typhoon, and the 
wide-spread storm of the Atlantic, if their currents move towards 
a central spot, must have a rotary character. The circular mo- 
tion in the outer portions may be slight, but it is stronger near 
the centre. In every such case the incoming air may be regarded 
as a succession of rings taken off the surrounding atmosphere, 
and moving slowly at first, but swifter as they proceed towards 
the centre. Each such ring is affected by the law of deviation 
during its passage. ‘The particles are veering from the radii, in 
its northern quarter westward, in its southern quarter eastward, 
in its eastern quarter northward, and in its western quarter south- 
ward ; and hence the ring begins to revolve when far from the 
centre, turns more and more as it draws near it, and finally as it 
gathers about the central spot all its forces are resolved into a 
simple whirl. Ring after ring succeeds, and the whirling action 
is permanent. 
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The deflecting power thus applied is not small. The rotary 
motion of the earth varies as the cosine of latitude, and the dif- 
ferences of velocity for any differences of latitude are easily com- 
puted. ‘The following are samples ; being differences of velocity 
for 1° or 694 miles of latitude. 


Between lat. 2° and 3° diff. of velocity 0.79 miles per hour. 


« 4Qo 43° 12.28 * 


The differences of velocity for one mile, or 51.84” of latitude, 
are as follows. 


Latitude. Difference of velocity for one mile north. 
10° 4 feet per minute. 
93° 9 “cc “ 
42° 15.4 
43° 
45° 16.3 “ 


The deflection of easterly and westerly breezes by reason of 
the spherical form of the earth, also, can be computed ; and it is 
obviously no less important than the deflection produced in me- 
ridional winds. ‘The angle between the courses north and east, 
at any point, is a right angle; and if two points in the same lati- 
tude are taken, it is evident that the obliquity of the north courses 
from the two points, equals the obliquity of the east courses from 
the same points 

These results show that in the northern states a fire large 
enough to affect the atmosphere over a few acres may possess the 
essential force for generating a whirlwind, and may produce it in 
fact if the day be calm. A large storm, covering the whole 
country with its centripetal currents, must produce a vortex 
about the centre, which will combine the principal energies of 
the storm. The tornado and water spout must revolve with 
terrific violence. 

The necessary condition, centripetal motion, may arise when- 
ever a central spot subjected to intense heat is surrounded by a 
cool atmosphere. This state of things, on a small scale, may 
occur in a summer’s day, upon a ploughed field surrounded by 
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extensive pastures; upon a black and charred clearing in the 
midst of a cool forest; or at a large clearing fire. Upon a great 
scale—if an island beneath the tropical sun received upon rocks 
and sands the intense radiance of a succession of clear, calm, and 
hot days, and consequent sea breezes from the deep and cool 
ocean pressed in upon all its shores with the violence of a high 
wind, it should not cause surprise if these various breezes com- 
bined to generate a vast whirlwind; nor if the lofty revolving 
column should at last leave the place of its origin and traverse 
the sea, a hurricane. The cause which first excited the centrip- 
etal tendencies of the storm, might be renewed as the upper cur- 
rent of the atmosphere bore it over other heated spots; and the 
law of deflection will inevitably transform the central into circu- 
lar motion. ‘The destructive storms of our sea-coast may have 
such an origin among the eastern islands of the West Indies, from 
which they appear to proceed. 


In the southern _ the same law of deflection pro- 
duces contrary results. ‘There the wind which first moves north 
bends to the west, and the wind which moves south at first turns 
towards the east, that from the east turns south, and that from 
the west turns north. Figure 3 represents these effects. Hence 
south of the equator storms revolve from left to right, or con- 
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formably to ihe movement of watch hands. Figure 4 exhibits 
the rotary action of a storm in the northern hemisphere ; figure 5 
the same in the southern hemisphere. 


Fig. 4. Fig. 5. 


The relative motions of the parts of a small circular space on 
the earth’s surface, by reason of the diurnal revolution, are pre- 
cisely what they would be if the same circular space revolved 
upon an axis passing through its centre parallel to the axis of the 
globe. If such space be regarded as a plane revolving about such 
supposed axis, then the relative motions of its parts are the same 
as if the plane revolved about its centre upon an axis perpendic- 
ular to the plane itself; with this modification, that an entire 
revolution on the axis perpendicular to the plane, would not be 
accomplished in twenty four hours. Such plane daily performs 
such part of a full revolution about such perpendicular axis, as 
the sine of the latitude of its centre is of radius. The plane 
itself—the field over which a storm or a tornado or a water-spout 
is forming—is in the condition of a whirling table. Hence the 
tendency to rotary action in every quarter of the storm is equal, 
and all the forces which propel the air towards the centre codp- 
erate in harmony to cause the revolution. 

Water discharging from a broad basin through a central orifice, 
is subject to the same law. It forms a vortex which in our hem- 
isphere turns to the left, or against the sun, and in the southern 
hemisphere must turn to the right or contrary to the sun there. 

These rotations of the atmosphere and of water, being from 
west to east about lines inclined to parallelism with the earth’s 
axis, are singularly coincident in direction with the rotation of 
the globe, and harmonize with the general mechanism of the 


heavens. 
Utica, Feb. 27, 1843. 
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Arr. VIII.—Corrections and Additions to the Monography of 
Cuscutinee, in Vol. XLIII. of this Journal; by Grorce 
Enceitmann, M. D.* 


A caRreEFUL re-examination of this tribe during the past season, 
as well as the increased opportunity of examining specimens from 
different parts of North America, have discovered some errors, and 
made some corrections and additions necessary, which I should, 
indeed, prefer to withhold for the present, and subject to the test 
of another season’s study, if it were not important to correct such 
errors as soon as possible. A fuller description of the new spe- 
cies, with figures, I defer to another time. 

I am now convinced, that, although many Cuscutz prefer some 
plants to others, yet there is no constancy in this respect, but the 
same species often grows upon a great variety of widely different 
plants. I did wrong, therefore, to name them from the genera 
upon which they grew; and I should much prefer to see the 
names of C. Cephalanthi changed into C. tenuiflora, C. Corylt 
into C. incurva, C. Saururi into C. umbrosa, Beyr.? C. Polygo- 
norum into C. chlorocarpa, and Lepidanche Compositarum into 
L. squarrosa, if they had not yet been published. 

I. Cuscuta, Linn. 

1. Cuscura CepHaLtantut.—Mostly 4-parted ; frequently only 
J-parted. 

2. Cuscura Coryii.—F ound in many places near St. Louis, on 
Hazel, Willow, Desmodium, ‘Teucrium, Solidago, etc. ‘The long 
styles observed in some dried specimens of this as well as other 
species, are the consequence of a continued vegetation in the 
plant-press! The variety ?. must therefore be stricken out. 
I'lowers frequently 5-parted. 

3. CuscuTa vuLetvaca.—Certainly the most common species. 
The stylopodium is very remarkable in the living specimens 
which I have examined; and the capsule is oval, even a little 
pointed, less globose than any other of our Cuscute ; but I am 
not prepared to say that this is the case with all varieties of this 


* The characters of the new species, &c. here described, have been published in 
the London Journal of Botany for April, 1843, as an appendix to the original mo- 
nograph, there reproduced.—Eps. 
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very variable species. The stamens and pistils are as long, or 
rather a little shorter than the corolla, but the latter are elongated 
after flowering. (Cuscuta Americana, Hooker ?) 

4. Cuscuta Saururi.—lIt is very probable that Cuscuta umbro- 
sa, Beyrich, ex Hooker, is the same ; which name must therefore 
be substituted for mine, though not quite appropriate. ‘This plant 
is very nearly related to the former species, but can always be dis- 
tinguished by the more open, campanulate corolla, which in C. 
vulgivaga is globose-campanulate, the thinner texture of calyx 
and corolla, which is destitute of the pellucid dots, and the oblong 
lobes of calyx and corolla, which are always more or less orbicu- 
lar in C. vulgivaga. Large, overgrown specimens of C. vulgi- 
vaga have sometimes the lobes of calyx and corolla as long as 
the tube, but can always be recognized by the above characteris- 
tics. Such specimens are those from Alabama and Texas, men- 
tioned in this Journal, Vol. xum, p. 340. The true C. Saururi 
I have only received from western New York, and from this 
neighborhood ; where it grows in abundance on Polygonum, Sau- 
rurus, etc. in a few localities. 

I must mention here two specimens of a Cuscuta received from 
Mr. M. A. Curtis, collected, one in Massachusetts, the other in 
North Carolina. In their principal characters they agree with C. 
Saururi, but the flowers are much smaller and frequently 4-part- 
ed; the linear oblong, obtuse lobes of calyx and corolla are rather 
longer than the tube; the filaments subulate, shorter than the limb ; 
ovary with a stylopodium ; styles short and thick ; capsule ? 

An examination of more complete specimens and the living 
plants must show whether there is a constant difference between 
this eastern plant and the western C. Saururi. But I may here 
remark, that the eastern form of C. vulgivaga is also mnch 
smaller than our western form, and from Connecticut I have also 
received a tetramerous C. vulgivaga ! 

5. Cuscura verrucosa.—Under this name I have confounded 
two Texan species: the description is chiefly taken from the fol- 
lowing species, but the figure refers to this one, which was first 
collected by Drummond and afterwards by Mr. Lindheimer, both 
times on Petalostemon multifiorum. 'The description must be 
altered :—C. verrucosa, cymes umbelliform, compound ; flowers 
peduncled (small), 5-parted ; calyx campanulate, verrucose ; seg- 
ments ovate, somewhat obtuse, shorter than the globose-campa- 
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nulate tube of the corolla; lobes of the corolla long acuminate, 
somewhat longer than the tube; stamens half as long as the 
limb ; scales ovate fimbriate, rather larger than the tube ; ovary 
globose, depressed, without stylopodium ; capsule depressed.—The 
tissue of the corolla is composed of large irregular cells. 

6. CuscuTa HIsPIpULA, n. sp.—Stem low; cymes loose, few 
flowered, hairy or nearly smooth; flowers very long peduncled 
(small), 5-parted; tube of the corolla turbinate-campanulate, 
twice the length of the ovate subacute segments of the calyx, 
shorter than the long acuminate somewhat crenulate spreading 
lobes ; stamens half as long as the limb; scales ovate, fimbriate, 
nearly equaling the tube; ovary with a stylopodium and short 
styles. 

Texas, in dry and sterile prairies west of Houston. Flowering 
in April and May. Compare the remarks made in Vol. xxi, p. 
341, under C. verrucosa. 

7. CuscuTa NEUROPETALA, n. sp.—Cymes umbelliform, smooth, 
flowers pedunculate (large), 5-parted ; tube of the corolla campa- 
nulate, nearly equal in length to the ovate-lanceolate acute cari- 
nate segments of the calyx, and the ovate short-acumiuate one- 
nerved crenulate spreading lobes; stamens rather shorter than 
the limb; scales ovate, fimbriate, incurved, as long as the tube ; 
styles rather longer than the ovary with the stylopodium. 

Texas, in wet prairies near Houston; on different Composite, 
such as Liatris, Solidago, Helianthus, Rudbeckia, and on Myrica 
cerifera; flowering in August; F’. Lindheimer. 

Flowers rather large, but variable in size; segments of calyx 
always very acute, ovate or ovate-lanceolate, somewhat shorter 
or a little longer than the tube of the corolla, Anthers yellow 
or purple; stigmas purple. 

This and the last species resemble in the structure of the corolla 
the more northern C. Coryli ; they have the same crenulated 
margin, the same fleshy cellular texture, similar incurved tips of 
the acute lobes, and the same white color, which is not altered 
in well-dried specimens. 

C. neuropetala is distinguished from C. hispidula by its per- 
fect smoothness, its flowers being twice or three times as large, 
its more compact, umbelliform cymes; the whole plant is taller, 
(in my specimens twelve to eighteen inches high.) The calyx 
segments, at least the three outer ones, are carinate ; the lobes of 
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the corolla are broader, shorter, composed of small linear cells, 
which are contracted in the middle inio a distinct nerve. Stylo- 
podium large in proportion tothe ovary. Capsule not seen. The 
purple anthers and stigmas in the white flowers, give this species 
a very pretty appearance. 

8. Cuscura pentacona.—Capsule globose, somewhat depressed, 
without a stylopodium. 

The description is taken from the Virginia plant; the forms 
from Illinois and Texas constitute two distinct varieties. 

8. microcaLyx: flowers shorter peduncled ; calyx not remarka- 
bly 5-angled, much shorter than the tube of the corolla.—Illinois. 

7. CaLtycina: flowers shorter peduncled ; calyx not remarkably 
5-angled, longer than the tube of the corolla, which is equal to 
the acute lobes.—-Texas. 

This species bears some resemblance to C. Polygonorum on 
one side, and to the three foregoing species on the other; to 
these by the acuminate lobes of the corolla, to the first by the 
depressed ovary and pale greenish-yellow capsule ;* but it is dis- 
tingnished from both by the orbicular lobes of the generally large 
and more or less pentagonal calyx. The inflorescence represents 
little umbels in 7, or approaches the glomerules of C. Polygono- 
rum in §.and 7. ‘The lobes of the corolla are acute, resembling 
in shape those of the following species, in the Texan variety; or 
longer and finely acuminate, (similar to C. verrucosa and C. his- 
pidula,) in the more northern forms. Stamens short, only half 
the length of the limb; anthers nearly globose. Scales large, 
ovate, fimbriate, sometimes exceeding the tube. Ovary and cap- 
sule depressed. 

This is probably the earliest species in North America; in Texas 
it has been found in bloom in April and May, and near Bardstown 
early in July ; while here, one hundred miles further south, hardly 
any other species begins to open its flowers before the last days 
of that month. 

9. Cuscuta Potyconorum.—Segments of calyx generally as 
long as the tube of the corolla, mostly subacute, but occasionally 
also somewhat obtuse ; the corolla is thin, membranaceous, com- 
posed of a very fine cellular tissue ; stamens broad at base, sub- 
ulate ; scales smaller than in any other species, except C. Coryli. 


* In all other species which are here mentioned, it is of a brown color, except 


perhaps in C. Cephalanthi, where it is also light-colored. 
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Il. LepmancHe. 


Last autumn I discovered a second species of this genus, which 
imposes the necessity of altering the generic character. [t must 
now read: Capsule 2-celled, 1—4-seeded. 

The facies of the genus refers principally to the first species ; 
the second has more the appearance of a Cuscuta, but the flowers 
are also closely sessile. 

1. Leprpancne Compostrarum.—Stems before flowering orange 
colored, soon decaying. (Cuscuta glomerata, Choisy, Mem. Soc. 
Nat. Hist. Genev., ex adnot. A. Gray.) 

2. LepmaNncHE apprREssa, 7. sp.—F lowers sessile, glomerate, 
5-parted ; calycine scales seven to nine, imbricated, appressed, 
ovate or orbiculate, slightly crenulate, the outer ones the largest ; 
tube of the corolla cylindric, a little longer than the calyx, twice 
as long as the oblong obtuse spreading lobes; stamens shorter 
than the limb; scales laciniately pinnatifid, convergent, covering 
the ovary; ovary with the stylopodium equaling the styles; cap- 
sule globose, shortly acuminate, covered by the marcescent co- 
rolla; 2—4-seeded. (Cuscuta compacta, Choisy, 1.c., ex adnot. 
A. Gray. C. coronata, Beyr. ap. Hook. ?) 

I discovered this species last autumn, in the fertile shady woods 
on the banks of the Mississippi, amongst a most luxuriant growth of 
vines and underbrush, on Bignonia radicans, Rhus toxicodendron, 
Laurus Benzoin, Vitis, Cornus, etc. Choisy describes it from spe- 
cimens collected in Alabama. 

The flowers are closely sessile, but distinct, and not in such 
dense clusters as in LL. Compositarum. 'The glomerules either 
form a continuous line round the stem of the parent plant, or they 
are separate, consisting of from five to ten or more greenish white 
flowers. The filiform stout stems are whitish, and do not en- 
tirely disappear at the flowering time. ‘The capsules are gener- 
ally 2-seeded; but as they are not so crowded as in the other 
species, they are also found 3—4-seeded. 


Plate VI, Vol. xt111.—The tube of the flower, fig. 4, ought to 
be alittle shorter. The lobes of the corolla, fig. 18, are too wide 
at base ; they should be more oblong. ‘The ovary, fig. 24, should 
be depressed like that in fig. 28. The calyx-segments ought to 
be marked in fig. 25. 
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Art. IX.—On the Ice Mountain of Hampshire County, Vir- 
ginia, with a proposed explanation of its low temperature ; 
by C. B. Haypen. 


A MOUNTAIN possessing a temperature so independent of all ex- 
ternal causes, as to permanently preserve ice, within a few inches 
of its surface, unaffected by the vicissitudes of the seasons, or the 
diurnal variations of temperature, was too singular and striking a 
phenomenon, not to have early attracted observation. The Ice 
Mountain has hence received frequent notice, but of so indefi- 
nite and frequently exaggerated a character, as to fail to pro- 
duce a general belief in its existence, or to secure it that in- 
terest which this rare curiosity so richly merits. ‘The Ice Moun- 
tain is one of the subordinate ridges of the Cacasson Mountains, 
and is a continuation of the North River Mountain; the latter 
consists chiefly of sandstones, and constitutes the western portion 
of an anticlinal axis, which at its commencement, many miles 
south of the Ice Mountain, is low and symmetrical. As this axis 
proceeds north it becomes more developed, and loses its symme- 
try, the rocks on the western side having a much greater inclina- 
tion than the corresponding ones on the eastern. This inclination 
of the rocks, constituting the western side of the axis, rapidly 
increases with its development, until they become perpendic- 
ular, and form a distinct ridge, which in its continuation forms 
the Ice Mountain. It rises to the height of seven or eight hun- 
dred feet, forming a mural precipice, whose cragged summits 
split and rent, shoot suddenly up into sharp turreted spires, or 
jagged pinnacles, resembling the battlements of a Gothic cas- 
tle, or the minarets of a mosque. At other times, losing this 
wildness, it is as remarkable for its singular symmetry, as before 
for its fantastic irregularity. Still retaining its precipitousness, 
it rises to the height of several hundred feet ; its uniform summit, 
and rude massive symmetry, its steep rocky sides, devoid of veg- 
etation, save where some stinted pine has “cast anchor in the 
rifted rock,” all combine to give it the character of a huge Cyclo- 
pean wall. This singular structure has been thus minutely 
described, both from the unique and imposing scenery to which 
it gives rise, and from the connexion it is supposed to have with 
the phenomenon of the Ice Mountain. At the Ice Mountain, the 
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steepness and walled structure is retained, and the mountain 
forms an abutment or support to an enormous glacis or bank of 
rocks, which is thrown up against it on its western side. The 
following sectic::, withont pretending to topographical accuracy, 
will show the structure of the ~ountain and the relative position 
of the talus heap containing the ice. 


aining ice. 


Talus con- 
Kt 


North River, 


Ice Mountain. 


This natural glacis lies along the direction of the mountain, 
reaching high up towards its summit, and extending laterally 
several hundred feet from its base; the debris consists of frag- 
ments of sandstone, varying in size from a few inches to many 
feet in diameter, loosely heaped together, and from their irregular 
angular shape generally separated by large interstices. ‘The main 
ridge seen in the section is known as the Ice Mountain, though 
it is only in the interstitial cavities of the talus, that the ice is 
formed and preserved. 

The Ice Mountain was visited by the writer in the summer of 
1838, a season memorable in the annals of western Virginia for 
its long and distressing drought, so fatal to the crops. The 
heat of this season, though unparalleled in that region for duration 
and intensity, but slightly affected the temperature of the Ice 
Mountain, as ice was found in great abundance by the writer, by 
removing the rocks to the depth of a few inches. A thermom- 
eter on being introduced into one of the cavities between the 
rocks, so as to be exposed to the air without being in contact with 
the rock, rapidly sunk to below 40°, and would doubtless have 
been still further depressed had it been permitted to remain. 
The general low temperature of the rocks was evinced by the 
moisture which either bedewed their surface, or trickled from 
their sides; the result of the condensation of the atmospheric va- 
por by the low temperature of the rocks, although at the time, 
the dew point must have been extremely low. During the pre- 
vious winter, the rocks had been removed from a portion of the 
heap, to the depth of three or four feet, and the cavity thus 
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formed filled with snow, and loosely covered with planks, but so 
slightly that the snow could be seen through the crevices of the 
covering ; but though so imperfectly protected from atmospheric 
agencies, the snow exhibited not the slightest traces of the heat 
of the past summer, and was as dry, friable, and crystalline, as if 
new fallen. ‘The dairy mentioned by Kerchival,* has three of 
its sides surrounded by the heap of rocks, and hence partakes of 
the low temperature of the mass. The sides of the dairy were 
not however, as in ordinary seasons, encrusted with ice, nor were 
icicles pendent from its roof, but its temperature was still sufli- 
ciently low to subserve all the purposes of a dairy and refrigerator. 
The temperature of the spring which issues from the base of the 
talus is unaffected by the temperature of the overlying mass, and 
though reputed to be but slightly above the freezing point, is in 
reality but one degree lower than the springs of the vicinity, and 
no lower than some others in the same county, which vary from 
5L° to 52°. The scene, as viewed from the base of the moun- 
tain, was as interesting as paradoxical. On the one hand was 
the North River converted into a stagnant pool, its indurated bot- 
tom exposed at short intervals—the drooping foliage of the forest, 
the blighted grain, tinged not with autumn’s golden yellow, but 
a sickly hue, denoting that it had prematurely fallen into ‘the 
sere and yellow leaf’’—all too plainly indicating the long contin- 
ued action of summer’s heat. On the other hand was a mass of 
rocks below the freezing point, enclosing in its cavities snow and 
ice, while the spectator himself enjoyed an atmosphere whose 
bland, spring-like softness formed an agreeable contrast to the 
distressingly hot one, (96°,)¢ for which it had a few minutes 
before been exchanged. 

Having thus given a detailed description of the Ice Mountain, 
it may not be uninteresting to inquire into the causes which give 
it a temperature so singularly independent of all those influences 
which usually determine the temperature of terrestrial bodies—a 
temperature upon which the summer’s heat, neither in ordinary, 
nor in unusualiy long, and intensely hot seasons, exerts the slight- 
est influence. The solution, I conceive, is to be found in the 
large and unusual collection of rocks, which from their porous 

* Kerchival’s History of the Valley of Virginia. 

t The temperature a few moments before ascending the mountain, at 24 P. M., 
was 96° in the shade. 
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homogeneous texture are extremely poor conductors of heat. By 
reference to the description and section, it will be seen that 
on one side is the mountain, consisting of a massive wall many 
hundred feet in thickness, and heaped up against this as an 
abutment, a mass of rocks containing several thousand cubic 
feet. As the mountain has a general direction from N. E. to 
S.W., the talus heap containing the ice has a N. W. exposure. 
The cavernous nature of this heap would admit the free entrance 
of atmospheric waters, which during the winter would form ice 
in the interior of the mass. The ice thus situated would be pro- 
tected from external heat by the surrounding rocks, as ice in a 
refrigerator is isolated and protected from the external temperature, 
by the non-conducting sides of the refrigerator. 'The Ice Moun- 
tain only requires for the explanation of its phenomenon, the 
application of the familiar principle upon which is constructed 
the common refrigerator, which temporarily effects what the Ice 
Mountain permanently does—a temperature independent of ex- 
ternal causes. The Ice Mountain is in facta huge sandstone 
refrigerator, whose increased and unusual effects beyond those of 
the ordinary refrigerator, are due to the increased and unusual 
collection of poor conducting materials which form its sides. 

Similar, though inferior accumulations to that of the Ice Moun- 
tain, from geological causes, frequently occur in Hampshire, and 
the adjoining counties. Observation showed them in every in- 
stance to have a temperature far below that of the atmosphere. 
That this low temperature is permanent, is proved by the univer- 
sal custom of individuals residing in their vicinity so constructing 
their dairies, that three of their sides are enclosed by the rocks, 
in the same manner as the one already described at the Ice Moun- 
tain. Even a thin layer of poor conducting materials, affords a 
much greater protection than would be anticipated by those 
whose attention has not been given to the subject. The means 
resorted to by the shepherds of Mount Etna, for supplying their 
flocks with water, exhibits the protecting influence of a bad con- 
ductor. The shepherds during the winter, cover the snow with 
a layer of voleanic sand and ashes, a few inches in thickness, 
which protects it from the sun, and preserves it throughout the 
summer, thus affording them an abundant supply of water for 
their tlocks, where it could be obtained from no other source. 
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A still more interesting and striking proof of the perfect isolation 
from external causes, by a poor conducting covering, is attested 
by the fact, that a large glacier of ice and snow was overflowed 
by a stream of hot lava from Mount Etna, without being destroy- 
ed.* The ice thus covered by the lava, was protected by it from 
the summer’s heat, and continues thus preserved to the present 
day. ‘This can only be explained by supposing that the lower 
portion of the lava current, immediately upon its contact with the 
ice, was reduced to the temperature of the glacier, and that this 
reduced stratum, from its imperfect power of conducting heat, 
protected the ice from the hot lava above. Whatever may be the 
explanation of it, or however paradoxical it may appear, the fact 
is attested by too high authorities to be doubted. Public atten- 
tion was first called to this interesting fact in 1828, when the 
discovery was made by Signor Gemmellaro, in searching after 
ice. It has been subsequently examined by Lyell and other dis- 
tinguished geologists, who confirm the report of Signor Gemmel- 
laro. Excavations made for removing the ice, have exposed the 
lava for several yards, overlying the glacier, and so superimposed, 
that the relative position of the lava and glacier can only be ac- 
counted for by supposing that the latter was overflowed by the 
former in a melted state. Monte Testaceo may be instanced as 
presenting a phenomenon more strictly parallel with that of the 
Ice Mountain, and as affording a happy illustration of the principle 
so frequently alluded to. Monte Testaceo is situated in one of 
the suburban riomi of Rome. It is merely a large mound, com- 
posed of fragments of earthenware vases and urns, and is supposed 
to mark the site of an extensive ancient pottery. ‘This accumu- 
lation of bad conducting materials preserves a uniform temperature, 
many degrees below the main temperature of Rome, and on this 
account artificial cavities formed by digging in the sides of the 
mound, are used as wine vaults. In July, 1773, Prof. Pictet 
found by observation, the temperature of one of the caves to be 
44°, while that of the external atmosphere was 78°.+ If this com- 
paratively small accumulation produces so great a depression in 
Rome, where the mean temperature is 60°, it can be readily con- 
ceived that the still greater accumulation at the Ice Mountain, 


* Lyell's Principles of Geology, London edition, Vol II, p. 124 
t Edinburgh Philosophical Journal. 
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would reduce the temperature to 32°, in a climate where the 
mean temperature is but 52° or 53°.* 

In endeavoring to explain the low temperature of the Ice Moun- 
tain, the effect resulting from the bad conducting nature of the 
mass, and its protection by similar materials on all sides except 
the N. W., have alone been considered. ‘The nature of the rocks 
as absorbents of heat should also be estimated, as from their dull 
white color, most of the heat would be reflected, leaving but a 
small portion to be absorbed. It should also be borne in mind, 
that the air immediately in contact with the ice would be, from 
its lower temperature, specifically heavier than the external at- 
mosphere, except in midwinter, and could only be replaced by 
an atmosphere heavier than itself, and therefore colder. It hence 
follows that the ice could only be affected by the hot air of sum- 
mer, so far as its heat is conducted by the surrounding rocks, 
which, as will appear from the foregoing explanations, must be 
very inconsiderable. 


Arr. X.—On the Errors of Chronometers, and explanation of a 
new construction of the Compensation-balance ; by E. J. Dent.t 


Ir must, doubtless, be interesting to the public in general to 
have the opportunity afforded them of noticing the various state- 
ments of reported improvements in chronometers, that are, from 
time to time, set forth by their respective inventors. Such ac- 
counts moreover answer the desirable and double purpose of 
registering the several ingenious contrivances, as well as of ex- 
hibiting in a clear light the nature of the difficulties usually 
encountered in this important branch of the mechanical arts. By 
such a work, too, the public obtain a more distinct knowledge of 
the subject, and at the same time receive a more attractive idea 
of human ingenuity striving to attain mechanical perfection. It 
must be confessed, however, that the result of the skill, labor, 
and expense which have been bestowed within the last fifty 
years on the improvement of chronometers, affords but little 
room for congratulation, and must convince every one acquainted 


* Deduced from observations on the temperature of the springs of that region. 
t Communicated by the author. 
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with the historical details of the subject, that the road to perfec- 
tion in the art of chronometer-making is, as in most other arts, a 
wearisome one, more frequently leading to profitless trouble, than 
contributing either to the interest of the contriver or the benefit 
of the public. Nevertheless, by such investigations has been 
obtained the knowledge of a curious fact, which has lately exci- 
ted the attention and ingenuity of various persons engaged in the 
manufacture of chronometers. 

The fact alluded to is this—that if chronometers, as generally 
constructed, be regulated to mean time at mean temperature, the 
chronometer will /ose at the extremes of heat and cold; or, if ad- 
justed to keep mean time at the extremes, they will have a ten- 
dency to gain at the intermediate temperatures. 

This fact, although in all probability known to others, was 
first pointed out by myself in No. 14 of the Nautical Magazine, 
in the year 1833, but I am not aware that the slightest hint has 
ever yet been given as toits ¢rue cause. In order to explain it, 
we must bear in mind, that no chronometer can keep a uniform 
rate, unless the tension, or moving force of the balance-spring, 
has an invariable ratio to the resistance of the inertia. Now in 
chronometers, as usually constructed, this ratio cannot, from the 
nature of the construction of the balance, be maintained at differ- 
ent temperatures ; since the tension of the balance-spring, when 
influenced by a change of temperature, varies according to a law 
different from that observed in the simultaneous variation of the 
inertia. We cannot, indeed, assign with any great precision the 
law which connects the tension of the balance-spring with the 
temperature. ‘That the force of tension, however, varies very 
nearly as the temperature, within ordinary limits, may be seen 
from the following experiments made with a chronometer having 
a glass disc for the balance, and a balance-spring of hardened and 
tempered steel. 


Thermometer. Hourly rate Number of vibrations in one hour. 
3605.7 
| 66 | — 180 3598.20 
| 100 | —10.30 | 3589.70 


Now since the force of tension of the balance-spring (the inertia 
and friction remaining the same) varies as the square of the num- 
ber of vibrations made in the same period, we have the following 
results from the above, taking the force of tension at 32° to be 


unity 
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Thermomete r. Tension of balance-spring. | 
1.0000 
| 66 0.9958 
100 | 0.9911 


Thus the experimental tension at the mean temperature of 66° 
Fahrenheit is 0.9958; and the tension computed upon the sup- 
position that it varies as the temperature, is 0.9956; differing 
only by the quantity .0002th part of the whole force, correspond- 
ing to about 2° of the thermometer, which, considering the difli- 
culty experienced in maintaining an equality of temperature, in 
the individual experiments, is not a greater difference than might 
be reasonably expected, in all probability therefore the tension 
varies nearly as the temperature, within ordinary limits; but with 
regard to the variation in the inertia, we know that the effect 
produced by the compensating weights, by their approach and 
recession from the centre of the balance, varies as the square of 
the central distance; and therefore it is not to be wondered at, 
that the required ratio betwen the tension and inertia should 
occur only at two temperatures: nor is it surprising that when 
chronometers are regulated for mean temperatures only, they 
should lose at the extreme ones; since in the case of an increase 
of temperature, the approach of the weights to the centre is not 
sufliciently great to effect the compensation, and in the case of a 
decrease of temperature their recession from the centre is too great 
to compensate for the increased rigidity of the balance-spring. 
It is true, that this law of variation in the inertia applies only to 
each particle of the balance in reference to its distance from the 
centre of motion, and not to a mass, unless referred to the centre 
of gyration ; and as the whole inertia of the balance is made up 
of the inertia of the fixed arms, as well as the movable compen- 
sating weights and rim, it is plain that any attempt to exhibit 
by computation the variation of the whole inertia due toa change 
of temperature, would involve not only a consideration of the 
figure of the balance, but also a knowledge of the law of varia- 
tion in the central distance (as depending upon temperature ) of 
the weights and rim, of which we are at present more in igno- 
rance than of the law that exists between the temperature and 
the tension of the balance-spring. The inertia of the balance is 
a more complicated function of the temperature than the tension 
of the balance-spring, and involves a higher power of it: and this 
is still a source of diiliculty. 
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Another circumstance that tends to aggravate the error arising 
from the defect of compensation for the diminished tension of the 
balance-spring at high temperature, and the excess of compensa- 
tion for the increased tension at low ones,—is, the unfolding or 
straightening of the circular rim of the balance at reduced tem- 
peratures, and the contrary action at high ones. By this action 
of the rim, the compensating weights are made to describe por- 
tions of a spiral curve, whereby the variations in the central 
distance, due to a given change of temperature, are greater at 
the low than at the high temperature, which is the reverse of 
what is required in order to effect the compensation ; and although 
such deviations from the required law of approach of the com- 
pensating weights may be rendered less apparent by increasing 
the weights, yet, in this case, other errors are introduced (which 
it will be needless here to allude to) that render this mode of 
proceeding inadmissible without much limitation. In the con- 
struction of the balance I shall here describe, it is not pretended, 
indeed, that the law of approach is mathematically what it ought 
to be, in order that the proper ratio may be obtained at all tem- 
peratures between the tension of the balance-spring and the 
inertia of the balance,—yet it may be safely aflirmed that, in this 
construction, the variations in the central distance of the weights 
increase at the higher and diminish at the lower temperatures ; 
which is exactly the reverse of what has hitherto generally taken 
place in chronometers, and therefore will doubtless afford a much 
nearer approximation to the truth than heretofore attained. More- 
over, the correction of the error alluded to, will be a continuous 
correction ; an object of no little importance, and which is not 
effected in the contrivances lately put forth to remedy the defect 
by means of supplementary weights, which weights are brought 
into contact with the balance rim at a mean temperature. In 
these contrivances by contact, although chronometers may be 
adjusted to equal rates at one of the extremes, and also at a mean 
temperature, yet between these limits, they are obviously subject 
to an error of the same nature as before, though of one half the 
amount only ; and in the other half of the range of temperature, 
when the supplementary weights are brought into contact with 
the rim of the balance, the law of approach is the reverse of what 
it ought to be. Besides, the friction at the point of contact is 
highly objectionable in this mode of correction, and will not only 
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destroy all confidence in the performance of such chronometers 
at mean temperatures, (the very temperatures at which their ser- 
vices are most required, ) but it is also a gross violation of the law 
of continuity, upon the maintainance of which, the correct per- 
formance of chronometers must depend. 

In order that what I have stated with respect to chronometers 
of the usual construction may be the more apparent, we will, for 
the sake of illustration, suppose the tension of the balance-spring 
to be in proportion to the temperature ; then in the accompanying 
figure, let B B’ B’ be a scale of equal parts, and representing the 
scale of a thermometer. 


Fig. 1 


B 
100° 66° 32 


At the extreme temperatures, B and B”, suppose a chronometer 
to be regulated to mean time; then since at these temperatures, 
the tension of the balance-spring must have the same ratio to the 
inertia of the balance, take BD and B’ D” at right angles to B 
B”, in proportion to the inertia at these temperatures ; and also the 
parts BG and B”’ G”, in proportion to the corresponding tensions 
of the balance-spring. Join DD” and GG”. Since the tension 
is proportional to the temperature, the locus of G will be the 
straight line GG", and from the relation which exists between 
the inertia and the temperature, the locus of D will be a curve 
line, as DD’ D”. Let B’ DY be another ordinate to the curve, at 
an intermediate temperature, which produced meets D D” in the 
point m, and cuts GG” in G’. Now in order that the chronome- 
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ter may go mean time at the mean temperature, as in the extreme 
temperatures, the tensions of the balance-spring, which are here 
represented by the lines B G, B’ G’, and B”’ G”, should be in pro- 
portion to the ordinates B D, B’ D’, and B’ D”, which cannot be 
the case unless B’ D’ is equal to B’ m, or unless the point D’ coin- 
cide with the point m, or the curve DD’ D” coincide with the 
straight line Dm D’—which is impossible. The quantity m D’ 
or difference between the inertia of the balance and what it ought 
to be, for the chronometer to go mean time, is seen in the diagram 
to be the greatest at the intermediate temperatures, which in the 
actual performance of the chronometer is the case—and as they 
are found to gain at these temperatures, it is clear that B’ D’ is less 
than B’m, or the curve is convex towards the axis BB”. If 
the chronometer, instead of being adjusted to the extreme tem- 
peratures, be adjusted to the mean, and one of the extreme tem- 
peratures, (as the highest for instance,) join D D’ and produce it 
until it meets D” B” in the point x; then since D” B” is greater 
than » B” by the difference D” x ; the inertia will be greater than 
it ought to be, to an increased amount, corresponding to a dimin- 
ished gaining, or an increased losing rate of the chronometer, 
which is also found to be the case. I shall now proceed to show 
the mode of construction of the balance which I have adopted in 
order to obviate the error; and [ have accomplished this, not by 
supplementary weights, but by effecting a more perfect conform- 
ity with the proper law of approach in the compensating weights 
themselves ; the correction being, thereby, both continuous and 
simultaneous. 

Before entering on a description 


Fig. 2 
of my improvements, I will ex- 
plain, from the following diagram, =e 
the defects in the construction of 


the ordinary compensation-balance, 


and show its inadequacy to accom- ery 


plish the required correction for the . 
varying tension of the balance- 
spring. 


Fieure 2. he ordinary compensation - 


balance: a, the balance; 6, two segments of 


compensating lamine of brass and steel, 
brass being on the outside of the segments, and steel on the inside ; ¢, compen- 


sating weights. 
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On an increase of temperature, the movable extremities of the 
segments approach the centre of motion, as represented by the 
dotted inner curve lines, and the reverse effect takes place on a 
decrease of temperature. Now, that the inertia may correspond 
with the tension, the compensation-weights, c, upon an increase 
of temperature, should approach the centre of the balance with 
an accelerated motion, and, upon a decrease of temperature, with 
a retarded one. On examination of this ordinary balance, it is 
evident that its action is directly opposed to the above requisition. 
And before further investigation of the subject, it is important to 
remember, that when metals of unequal expansion, such as brass 
and steel, are united, (as in the compensation-balance,) the ex- 
tremities of the lamin move in a spiral curve, on being influ- 
enced by change of temperature. I will now proceed to the 
explanation :—If we connect, by means of the dotted straight 
line d, the centre of gravity of the compensation-weight, with 
the junction of the lamin, at the arm of the compensation-bal- 
ance, and suppose a change of temperature from heat to cold to 
take place, the result will be, that the brass, which is on the out- 
side of the segments, contracts more by the increase of cold than 
the steel on the inside; hence the distance between the centre 
of gravity of the compensation-weights, and the junction of the 
laminze at the arm, is increased: in other words, the length of 
the chord of the arc, or dotted line, is, by the unfolding or 
straightening of the segment, augmented. Under such circum- 
stances the radius of motion and the increment of distance are 
increased, whilst from an increase of temperature the converse 
takes place, which is the very reverse of what should occur. 
For, by an increase of cold, the chord of the are d should be 
shortened, and lengthened by an increase of heat; a result which 
my present invention is designed to effect by applying to the or- 
dinary compensation, which may be termed primary compensa- 
tion, the addition of a secondary continuous compensation, which 
will move the compensation-weights over a space more calcula- 
ted to accommodate the force of the inertia to the varying ten- 
sion of the balance-spring. 

In the drawings annexed, are representations of different modi- 
fications of my invention, given as exemplifications of the prin- 
ciples upon which my improvements are effected. 
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Fig. 3, represents the plan of a compensation-balance, in which the two com- 
pensation-weights are each carried by a primary and a continuous secondary com- 
pensation-piece, which pieces are shown straight, in order to facilitate the clear 
understanding of the principles of my invention: although, in practice, I frequent- 
ly use a curved figure for the pieces, or make the primary and continuous second- 
ary compensations in one curved piece. 

a, is a simple balance-bar, made of 
brass or other non-magnetic metal or 
metallic compound. 

b, two primary compensation-pieces 
of brass and steel, or other suitable met- 
als, which pieces are firmly fixed on 
the balance-bar a, nearly at the extrem- 
ities, and run parallel with it towards 
the centre. 

c, two continuous secondary compen- 


sation-pieces attached to the free ends 

of the primary pieces 6, and proceeding in a direction from the centre; the brass 
of these pieces is, in both cases, at the inside of the angle, and the steel at the 
outside. 

d, the compensation-weights. 

e, the timing-weights. 

The pieces 6 I term the primary compensation, because their 
action is to vary the inertia by bringing the compensation-weights 
d nearer to the centre of motion for an increase of temperature, 
and the reverse for a decrease ; and it is to be distinctly under- 
stood, that this may be fairly considered as the only adjustment 
which the ordinary chronometer possesses, to correct the errors 
of the balance-spring. I have before remarked, that the com- 
pensation-weights, in the usual construction, do not go suffi- 
ciently in towards the centre of motion, on an increase of tem- 
perature ; while they come out too far ona decrease. I will now 
explain how the correction of this fault is to be accomplished by 
my invention. 

The secondary compensation-pieces ¢ move the compensation- 
weights d on a change of temperature, in a direction nearly con- 
centric with the centre of motion, and thus produce but little va- 
riation as regards the times of vibration. These pieces I denom- 
inate the “ secondary compensation-pieces,” and their position is 
such, that the variation in the central distance of the compensa- 
tion-weights, due to a given change of temperature, is a max- 
imum ; that is, the variation which causes the secondary com- 
pensation only. 

For example ; on an increase of temperature, the weight d is 
moved further from the junction of the primary compensation- 


Dent's new Compensation Balance for Chronometers. 91 


piece 6 with the bar; and as the length of the dotted line /f, 
drawn from the centre of gravity of the compensation-weight d, 
to the junction with the bar,—as the length of this line, I say, is 
augmented by increase of temperature, the compensation-weight 
d makes a quicker and nearer approach to the centre of motion 
than in the old compensation-balance ; whereas, on a decrease, 
the contrary takes place. 


Fig. 4, shows the plan of a balance, in which the primary and continuous secon- 
dary compensation is obtained by means of one curved piece on each side of the 
balance. 

g, the balance, made of brass or other Fig. 4. 
non-magnetic metal. 

h, two blocks or studs raised above 
the face of the balance, to form the sup- 
ports of the compensation. 

k, l,m, two lamine, each curved in 
such a manner as to combine the joint 
effect produced by the primary and sec- 
ondary compensation-pieces shown at b 
and ¢ of Fig. 3, the part from & tol 
(Fig. 4) corresponding to the primary 
compensation-piece, and that from / to 


m corresponding to the secondary com- 


pensation-piece of Fig. 3. 
n, two prolongations from the ends of the compensation-pieces ; of steel only. 
p; two compensation-weighits, screwed to the prolongations n. 

q, four timing-weights. 


Having thus fully explained the principle of my primary and 
secondary compensation, I would remark that my invention em- 
braces every modification of this principle, by which the com- 
pensation shall diminish the distance of the compensation-weights 
from the junction of the laminze with the arm upon a decrease 
of temperature, and produce the converse upon an increase ; which 
is the reverse of what has generally been done in the ordinary 
construction of the balance. 

In order to adjust this balance, as regards the secondary com- 
pensation, if the chronometer gains at the extremes of tempera- 
ture, compared with the mean, the secondary compensation-piece 
must be shortened and the time restored, by adding to the nuts 
at the ends of the bar; if the chronometer loses at the extremes 
of temperature, the reverse operations must be resorted to. The 
ordinary adjustments for temperature are made by sliding the 
weights p along the prolongations n. 
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In figures 3 and 4, the compensation-weights are represented 
as moving in the plane of the balance ; but I produce a similar 
effect by causing the compensation-weights to move in a plane 
passing through the axis of motion ; the mode of accomplishing 
which may be seen in the subjoined explanations. 


Fig. 5, represents a balance formed according to this mode. 
rT, & compensation diameter bar, fixed on Fig. 5 
the balance axis; it is composed of brass and . sii 
steel, the latter being nearest the compensa- 
tion-weights. This bar carrying a weight upon 
an upright rigid support, is the only compen- 
sating power hitherto employed in chronome- 
ters. 

s, two blocks attached to the ends of the bar, 
to receive the secondary compensation-pieces. 


t, two secondary compensation-pieces, each 


constituted of two pair of lamin bent into the 


form of staples and riveted together, with the 
bows lying in opposite directions, one end of 
the lamine being fixed upon the block s, the brass being in the insides of the sta- 
ples, and the steel on the outsides. 

u, two pillars fixed on the end of the upper pieces of these lamina ; to carry 
the weights, these pillars are furnished with screws, on which the weights turn 
for adjusting their heights. 

v, the two adjustable weights. 


By this arrangement the weight always moves in a line nearly 
parallel to the axis of the balance. 

On elevation of temperature, the distance between each staple 
is increased in height, and by this means the compensation- 
weight is raised from the balance-bar ; under these circumstan- 
ces, the augmentation thus effected by my secondary compensa- 
tion enables the primary compensation to carry the weight over 
a greater space and with accelerated velocity, towards the centre 
of motion ; the reverse effect of course taking place on a decrease 
of temperature. ‘This variation of velocity to and from the centre 
of motion, could not possibly be brought about if the weights 
were placed on the before-mentioned rigid immovable supports, 
at the extremities of the balance-bar, as is usually done in the or- 
dinary balances of this construction. 

It may be remarked, that the bows of the secondary compen- 
sation-pieces may stand across the length of the bar 7, obliquely, 
or at any angle, without varying the perpendicularity of the mo- 
tion of the weights. 
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Fig. 6, is a perspective view of a balance Fig. 6. 
of the same kind as Fig. 5, but in this case, 
the continuous secondary compensation- 
pieces, each made in the form of one staple 
only, stand across the primary compensa- 
tion-bar at right angles; which is an essen- 
tial condition of this construction, because 
a single staple compensation will not raise 
the weight perpendicularly from the end of 
the bar; therefore the bow of the staple 
should be placed in a position which will 
raise the weight, without producing more 
variation in the time than is unavoidable. 

In order to adjust the secondary compen- 
sation of the balances shown in figures 4 and 


5, if in excess, the staples must be shortened 
or thickened ; and the reverse must be done, if in defect: the primary compensa- 
tion is adjusted, by varying the height of the weight v, on the screw u, according 
to the usual practice. 

My patent further consists in the introduction of a remontoire- 
escapement into a chronometer or other portable timekeeper. The 
remontoire-spring being wound up at regular intervals by the 
main-spring through the train of wheels, gives an invariable im- 
pulse to the balance by means of an impulse-escape-wheel. 

The principle of this escapement, now introduced into a chro- 
nometer, may be considered the same as that lately invented by 
G. B. Airy, Esq., Astronomer Royal, who furnished me with 
the drawings from which I recently constructed the first astro- 
nomical clock containing his escapement. 

Mr. Airy having generously given his invention to the public, 
I have adopted those parts of it which were applicable to a chro- 
nometer ; and have succeeded in preserving the ordinary detach- 
ed escapement, (which has so long and so deservedly maintained 
its undisputed preéminence, ) and uniting in conjunction with it 
such adaptations as to convert it into a remontoire-escapement for 
a chronometer. 

The result of this combination is, that a constant impulse is 
given to the balance by the impulse-escape-wheel, without its re- 
ceiving any lateral pressure from the usual train of wheels; for 
that of the remontoire-spring can hardly, with justice, be so 
called. 


London, Nov. 1, 1842. 
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Art. XI.—Description of a “ Blind Fish,” from a cave in Ken- 
tucky ; by Jerrrres Wyman, M. D., Member of the Boston So- 
ciety of Natural History. 


Tne specimen from which the following description is drawn, 
was presented to the Boston Society of Natural History by J. G. 
Anthony, Esq. of Cincinnati. It corresponds for the most part 
with the description of the Amblyopsis speleus, described by Dr. 
Dekay in the Fauna of New York, but in some particulars it 
differs. 

The specimen here described was 4,', inches long, and charac- 
terized by a broad vertically compressed head, covered with a 
whitish integument entirely destitute of scales, but on it are seen 
numerous elevations or ridges, most abundant on the lateral por- 
tions ; some of them intersecting each other at right angles. The 
lower jaw is more prominent than the upper; no appearance of 
eyes ; nostrils double, the anterior ones tubular, the posterior 
nearly circular, about ,'; inch behind the preceding. Both jaws 
are provided with folds of skin, or lips ; intermaxillaries and lower 
jaw armed with minute slender and slightly recurved teeth, most 
abundant at a short distance from median line—a group of teeth 
on palatines on each side; also two groups in pharynx above, 
and four below. Upper maxillaries concealed by integuments, 
and destitute of teeth. Intermaxillaries form the borders of mouth 
above, and extend nearly to its angles. Branchial aperture large, 
branchiostegous rays 6 on each side. 

Body covered with circular scales which terminate abruptly at 
the posterior limit of the head; the scales are smaller on back 
than on the sides, and are so enveloped in the cuticle as not to 
present free edges. Lateral line occupies the middle of the late- 
ral region, commencing under the anterior extremity of the dorsal 
fin, passes directly backwards. First ray of dorsal, a little poste- 
rior to the middle of body; anal commences a little behind the 
dorsal ; abdominals very small. 

Fin rays. Pectoral, 10; dorsal, 10, first very minute ; caudal, 
17 or 18; anal, 9; abdominal, 4. 

Anus very far forwards, about ,*, inch behind the angle form- 
ed by the union of branchial membranes. 
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Alimentary canal ; entire length less than that of the body. 
(Esophagus very short ; stomach cylindrical, terminating posterior- 
ly in a short triangular cul de sac, the point of which reaches the 
posterior limit of the cavity of the abdomen. Stomach contract- 
ed, and mucous membrane thrown into longitudinal folds. Py- 
lorus situated near posterior extremity of stomach ; has a distinct 
valve which projects into cavity of duodenum ; two short pyri- 
form cecal appendages, open by distinct orifices on opposite sides 
of intestine. Mucous membrane of small intestine arranged in 
reticulated cells, which become less distinct towards termina- 
tion. Length of small intestine 14 inches; of large intestine $ 
inch; the two separated by a distinct valve. 

Liver consists of two lobes ; left extending nearly whole length 
of abdominal cavity, right very short. Gall-bladder distinct. 

Air bladder cordiform, deeply cleft anteriorly. 

Brain ; from anterior extremity of olfactory lobes to posterior 
portion of cerebellum, 0.24 inch. Olfactory lobes in contact 
with and just in front of cerebral hemisphere, of slightly pyri- 
form shape, and giving off large olfactory nerves. Cerebral lobes, 
nearly spherical, slightly compressed on median line, where the 
right and left unite. Optic lobes much smaller than preceding, and 
partly concealed by the cerebellum. Cerebellum nearly spherical, 
slightly divided on median line, giving it a somewhat cordiform 
appearance. Fourth ventricle completely exposed, and widely 
open. Posterior pyramidal bodies distinct, projecting over the 
cavity of the ventricle near its middle. External to these last 
arise the branchio-gastric nerves. Auditory sacs large; ampulle 
of semicircular canals containing otolites, one of wnich is of a 
trapezoidal shape, and nearly equalling in size one of the cerebral 
hemispheres. ‘The inferior optic lobes, “lobi inferiores,” very 
small, not larger than a pin’s head; in front of them rests the 
pituitary body. No optic nerve was found. Branchio-gastric 
and fifth pairs of nerves of the usual size. 

Internally the nostrils consist of an ovoidal cavity, ,'; inch in 
longest diameter ; olfactory membrane arranged in seven folds or 
digitations of unequal length, and radiating from a point in the 
anterior portion of the cavity. At the anterior extremity of this 
cavity is a small orifice opening into a blind sac or canal, which 
passes at first directly backwards and then ascends upon the up- 
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per surface of the cranium. On the most careful dissection no 
traces of eyes were found. 

From the above description it appears that this fish, inhabiting a 
dark cavern, is reduced, as regards its organs of vision, to a much 
more imperfect condition than the Proteus anguinus, inhabiting 
the subterranean caverns of Illyria, or the common mole, in 
both of which eyes exist, although of a microscopic size. Dr. 
Dekay has placed this fish among the Siluride ; though, as he 
distinctly states, only provisionally. ‘The presence of scales and 
czecal appendages to the pylorus, as well as the absence of cirrhi 
about the mouth, would seem to indicate feeble affinities with 
the Siluride. The parts entering into the composition of the 
brain, when compared with those of the Pimelodus, present many 
differences in the size and proportions. Its true affinities cannot 
be well determined until an opportunity shall be afforded by fu- 
ture dissections for the examination of its osteology. 


Arr. XII.—On the Adverbial Genitive Case in English; by 
Prof. J. W. Guess. 


Tue genitive case in English is usually regarded as altogether 
adnominal, i. e. as used only in connection with a noun. Hence 
the only rule in our common grammars concerning this case is, 
that it is governed by a substantive, either expressed, or implied 
by the context. In the other Teutonic dialects, however, this 
case is also used adverbially, i. e. in connection with a verb, and 
that to indicate various relations. This adverbial use of the gen- 
itive, although generally overlooked, and often misunderstood, 
may be shown to exist also in English in several classes of words. 

I. This genitive is found in a few substantives, and that with- 
out any preposition preceding. 

1. Needs, (Old Eng. nedes, needes ;) of or from necessity. 
Thus, 

Soche thinges muste nedes be.—T'yndale, 1534. Mark 13: 7. 

I must needes goe forth and see it.—Rhemish Version: Luke 
14: 18. 

He will needs be a judge.—Gen. 19: 9. 

Needs here is the genitive of need. Comp. Anglo-Sax. nedes 
or nydes, of necessity, composed of ned or nyd, necessity, and es, 
the termination of the genitive singular masculine. 


On the Adverbial Genitive Case in English. 97 


2. Ways, in noways, straightways, otherways, longways, side- 
ways. 
Ways here is the genitive of way. Comp. Germ. keines weges, 
noways, genitive of keiner weg; gerades weges, straightways, 
genitive of gerader weg. 
Note.—Ways in always is probably plural. Comp. Anglo-Sax. ealle wega, in all 
ways, the adjective ealle and the substantive wega being both in the accusative 


ylural. 
3. Gates, in Old English othergates, in another manner. Thus, 

If Sir Toby had not been in drink, he would have tickled you 
othergates than he did.—Shaksp. 

Gates here is the genitive of gate, i. q. gait, way, manner. 
Comp. Scott. thus gatis, after this manner, both words being in 
the genitive singular. 

Note.—Gates in algates is probably plural. Comp. Anglo-Sax. algeats ; also 
Scott. mony gatis, in various ways; also always supra. 

4. Times in sometimes, at one time. 

Here times is the genitive of time. 

Note.— Times in sometimes, at some times or intervals, is plural. 

Il. This genitive is found in some substantives with a prepo- 
sition preceding. 

1. Adays, (Old Eng. adayes, adaies,) in or on day, i. e. by 
day. Thus, 

Aday when hyi is lygt.—Syr Launfal. 

So in the phrase now adays. 

Days here is the genitive of day. Comp. Anglo-Sax. deges, 
by day, genitive of deg, day ; Germ. dags, by day, genitive of 
dag, day. 

Note.—The idea that days is plural, seems sometimes to have affected its use, 
Thus, 

What men of spirit now adays, 
Come to give sober judgment of new plays ?— Garrick. 

2. Anighis, in or on night, i. e. at night. ‘Thus, 

I bid him take that for coming anights.—Shaksp. 

Such as sleepe anights.—Shaksp. 

Nights here is the genitive of night. Comp. Anglo-Sax. nihtes, 
Germ. nachts, by night, where s, or es, is the termination of the 
genitive singular masculine. 

3. Besides, (Old Eng. bisidis,) by the side, over and above. 
Thus, 

In that dai Jhesus ghede out of the hous, and sate bisidis the 
see.— Wiclif: Mat. 13: 1. 
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Sides here is the genitive of side. Comp. Germ. beiseits, aside, 
where s is the termination of the genitive singular masculine. 

4. Ships, in midships, amidships, thwartships, athwartships, 
is the genitive of shdp. 

III. This genitive is found in a few adjectives, either with or 
without a preposition preceding. 

1. Askance, obliquely. Comp. Dutch schuins, obliquely, where 
s is the genitive termination. 

2. Soons in Old English eftsones or eftsoons, soon afterwards, 
compounded of Anglo-Sax. eft, afterwards, and sones, soon. Thus, 

Moyses eftsones resorting to Damascus.— Gower. 

Crying eftsoons alowd.—Holland. 

E’ftsoons the father of the silver flood.— Thompson. 

Soons here is the genitive of soon. Comp. Anglo-Sax. sones, 
with the termination of the genitive. 

3. Unawares, or at unawares, (Old Eng. unwares ;) unexpect- 
edly. ‘Thus, 

That daye come on you unwares.— Tyndale: Luke 21: 34. 

Jacob stole away unawares to Laban.—Gen. 31: 10. 

Let destruction come upon him at unawares.—Ps. 35: 8. 

Unawares here is the genitive of unaware. Comp. Anglo- 
Sax. unawares, which is in the genitive. 

4. Wards, in inwards, outwards, towards, fromwards, onwards, 
upwards, downwards, forwards, backwards, afterwards, side- 
wards, hitherwards, homewards. 

Wards here is the genitive of ward, Lat. versus. Comp. Goth. 
andvairthis, jaindvairths, vithravairths. Old Germ. inwertes, 
uzwertes, anawertes, heimwartes. Germ. einwirts, auswarts, ab- 
warts, aufwirts, unterwarts, niederwirts, vorwarts, ruckwarts, 
seilwirts, herwarts, thalwirts. Anglo-Sax. uteweardes, towardes 
or toweardes, upweardes, fromweardes, hameweardes. 

The termination s in these examples from the kindred dialects 
is evidently the sign of the genitive case. 

IV. This genitive is found in some numerals. 

1. Once, (Old Eng. onys, oonys, onis ;) one time, formerly. 
Thus, 

For and thy wyfe may onys aspye.— Poem in the time of Hen- 
ry I. 

He was deed oonys.— Wiclif: Rom. 6: 10. 

Once here is the genitive of one. Comp. Dutch eens, once, 
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genitive of een, one; Old Germ. eines, genitive of ein, one ; 
Germ. einst, (for eines,) formerly. 

2. Twice, (Old Eng. twies, twyes,) two times. Thus, 

As presente twies.— Wiclif: 2 Cor. 13: 2. 

T'wyes is somer in that lond.—Kyng Alisaunder. 

Twice here is the genitive of two. 

3. Thrice, (Old Eng. thries, thryse,) three times. ‘Thus, 

Thries 1 was betun.— Wiclif: 2 Cor. 11: 25. 

Thou shalte denye me ¢hryse.— Bible, 1551. 

Thrice here is the genitive of three. 

V. This genitive is found in some pronouns. 

1, Else, (Old Eng. elles, ellys, ellis, els ; Scott. ellis ;) otherwise. 

Elles wyder.—R. Gloucester. 

Let honge me ellys.—Piers Plouhiman. 

Ellis ye schuln have no mede at youre fadir that is in hev- 
enes.— Wiclif: Mat. 6: 1. 

Or els ye get no rewarde of youre father which is in heven.— 
Tyndale: Mat. 6: 1. 

All that els I saw.— Spenser. 

Else here is the genitive of the root of Gr. dédo:, Lat. alius, 
Goth. alis. Comp. Anglo-Sax. elles, Old Germ. alies, elies, alles, 
allas, ellies, Dan. ellers ; in all which forms s is the termination 
of the genitive. 

2. Hence, (Old Eng. hennes, hennis, hens ; also han, henne ;) 
from this place. 

Holynesse and love han ben longe hennes.—Piers Plouhman. 

Passe thou hennes.— Wiclif: Mat. 17 : 20. 

Ye schulen not se me fro hennes forthe. — Wiclif: Mat. 23: 39. 

Hens over a mile.—Chaucer. 

Hence here probably has the termination of the genitive. 
Comp. Anglo-Sax. heona, (Lat. hinc, Proveng. hereance ;) Germ. 


hinnen. 
3. Thence, (Old Eng. thennes, thennis, thens ;) from that place. 
And he ghede out fro thennes.— Wiclif: Mark 6: 1. 
They thennes went.—Chaucer. 
From ¢hensforth.—Chaucer. 
Thence here probably has the termination of the genitive. 
Comp. Anglo-Sax. thanan ; Germ. dannen ; Provenc. thereance. 
4. Whence, (Old Eng. whennes, whethence ;) from what place. 
Of whennes to this, alle these thingis.—Wiclif: Mark 6: 2. 
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F'rom whens hath he these thinges >—T'yndale : Mark 6: 2. 

Whens that she came.— Gower. 

Whence here probably has the termination of the genitive. 
Comp. Anglo-Sax. hwonan, hwanon, Old Germ. hwanan, Germ. 
wannen. 

5. Since, (Old Eng. sens, sence, sithence, sithens ;) from the 
time. 

How longe is it a goo, sens this hath happened him ?—T'yn- 
dale: Mark 9: 21. 

For sence the fathers dyed, all thinges continue.—T'yndale : 
2 Pet. 3: 4. 

And therefore sithence the bishop of Rome will now adaies be 
so called.—Jewell. 

For sithens shootinge was neglected.— Ascham. 

Sithence the verie apostles owne times.—//ooker. 

Before or sithence.—Hooker. 

Since here probably has the termination of the genitive. Comp. 
Anglo-Sax. sithen, siththan, syththan ; Dutch sinds ; Germ. sett. 

6. Thus, (Old Eng. this ;) in this manner. 

He hath lain this long at great costes and charges and canne 
not have hys matter come to the hearynge.—Latimer, 1562. 

Thus much” for “ this much.” — Webster. 

Thus here is the genitive of the or that. Compare Anglo-Sax. 
thus, thes; Dutch dus. The Anglo-Sax. thes, this, is the gen- 
itive singular masculine and neuter of se, theo, that. 

VI. This genitive is found in some words, in which s the sign 
of the genitive is now hardened into st. 

1. Against, (Old Eng. agens, ageins ;) in opposition to. 

He that is not with me: is agens me.— Wiclif: Mat. 12: 30. 

Ageins nature.—Chaucer. 

Against here is probably the genitive case of an old noun, 
whose meaning cannot be exactly defined. Comp. Anglo-Sax. 
lo-zeanes, to-genes, to-ga@gnes, to-gegnes, Dutch tegens. These 
Anglo-Saxon and Dutch forms commence with a different prefix, 
but have the genitive termination. 


Note.—The convenient distinction made in English between again and against 
does not exist in the other dialects, 

2. Alongst, (obsolete, see Dr. Webster; Old Eng. alongest ; 
Scott. dangis ;) by the length. 
To sayle alongest by the lande.—Nicolls : Thucyd. 1550. 
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Alongst the sea-coast.—Knolles. 

Langis the ryvere of Anien.—Douglas : Virgil. 

Alongst here is the genitive case of long. Comp. Germ. lings, 
along; Old Germ. danges, and Germ. langst,a long time; Dutch 
onlangs, recently, langs, along; Swed. lengs, along. 

3. Amidst, in the midst or middle.—See Midst. 

4. Amongst, (Old Eng. amanges, amonges, amongest ; Scott. 


amangis, amangys ;) in the crowd. 

To halden amanges yeu ine hord.—Old English Letter of 
the year 1258. 

Amonges other of his honest thinges.—Chaucer. 

I stonde as one amongest all.— Gower. 

Amangys thame.—NScott. Acts, 1567. 

Amongst here is probably the genitive case of an old noun, 
denoting a crowd or multitude. 

5. Atwixt, (obsolete, see Dr. Webster, ) between.—See Betwizt. 

Great love was atwizt hem two.—Chaucer. 

With dreadful thunder and lightning atwirt.—Spenser. 

6. Awhilst, (not in Webster, nor in Richardson.) See Whilst. 

7. Betwixt, (Old Eng. bituer, bytwire, betwix, bitwixen, by- 
twyx, bytwyt, betwyx ; Scott. betweesh ;) between. 

Bituec them.—R. Brunne. 

Bytwivre us and you.— Wiclif: Luke 16: 26. 

Betwix all maner folk.—Chaucer. 

This was the forward pleinly t’ endite, 
Bitwixen Theseus and him Arcite.— Chaucer. 
3etwixt here is the genitive case of an old noun signifying two. 

Compare Anglo-Sax. betweohs, betweoxr, betwur, betwuxt, betwizt. 

8. Midst, in the phrases amidst, about the midst, from the 
midst, in the midst, into the midst, of the midst, out of the midst, 
through the midst, etc. (Old Eng. myddes, myddest, myds, 
middes, middest, mids ; Scott. myddis ;) the middle. 

In the myddes of the world.—&R. Gloucester. 

Yet was he caught amiddes all his pride. —Chaucer. 

And the vayle of the temple dyd rent even thorow the myddes. 
— Tyndale: Luke 23: 45. 

Which is in the myddes of the paradice of God.— Tyndale : 
Rev. 2: 7. 

The shippe was now in the middes of the see.—T'yndale: 
Mat. 14: 24. 
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For lykewise as God is in the myds of the good counsayle, 
so in the myddest of an evyl counsayi, is ther undoutedly the 
dyvel.—Sir 7’. Moore. 

When Calidora 
Him overtook in middest of his race.—Spenser : Faerie Queene. 

Among the middest crowd.—Spenser. 

And the vaile of the temple was rent in the mids.— Original 
Edition of King James’s Bible: Luke 23: 45. 

Which is in the middest of the paradise of God.—Original 
Edition of King James’s Bible: Rev. 2: 7. 

In myddis of the land.— Wyntown. 

Midst is rarely used as a nominative, or as an accusative with- 
out a preposition. 

Midst here is the genitive case of mid, the middle. Comp. 
Anglo-Sax. to-middes, where middes is the genitive of Anglo- 
Sax. midd, the middle ; Germ. mittelst, by means of, for mittels, 


the genitive of Germ. mittel, the middle or means. 
Note.—Dr. Webster supposes st in midst to be the sign of the superlative degree. 
So Sir John Stoddart, art. Grammar, in Encyc. Metrop. p. 129. 


9. Whilst, awhilst ; (Old Eng. whiles, whilest ; Scott. guhiles, 
whiles ;) while. 

Wat sholde we women, worche the whiles.—-Piers Plouhman. 

Whilest good men wanted it.—Beaumont and Fletcher. 

Whiles he tasted the wine.—Some Editions of King James’s 
Bible: Daniel 5: 2. 

Quihiles wandering, qguhiles dandring.—Burel’s Pilg. 

Whilst here is the genitive case of while, time. 

Note.—On the st generally, comp. Germ. nebst, (from neben, nebens ;) anders 
and anderst ; selbst, (Old Germ. selbs, Dutch ze/fs.) 


Arr. XIIL—On Phosphate of Lime (Apatite), in the Virginia 
Meteoric Stone ; by Cuartes Upnam Sueparp, M. D., Prof. of 
Chemistry in the Medical College of the State of S. Carolina. 


M. Rumtver, in a recent number of Poccenporrr,* in enume- 
rating certain ingredients in meteorites, after the mention of phos- 


* Ueber die bei Jwan, in Oedenburger Comitate Ungarns, am 10. August 
Abends zwischen 9 und 10 Uhr aus der Luft gefallenen und ftir Meteorsteine ganz 
neuer Art. ausgegebenen Korner: von Karl Rumler, Kustos-Adjuncten am k. k. 
Hof-Mineralien-Kabinette zu Wien, s. 279. Annalen der Physik und Chemie 
von Poggendorff, Band tiv, Stuck 2, 1841. 
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phoric acid, adds, “for Sueparn’s discovery of this acid in the 
meteoric stone of Richmond, is still doubtful, (denn Sueparp’s 
Entdeckung dieser Saiire in Meteorsteine von Richmond ist noch 
zweifelhaft).” Although this observation occasioned in me no 
surprise, since I had stated at the conclusion of my remarks on 
the mineral,* my regret ‘that the smallness of the quantity, pre- 
vented me from making still further experiments by means of 
which my conclusion concerning its nature might have been ren- 
dered certain,” still it determined me to make new trials for pla- 
cing the subject if possible, beyond dispute. 

Through the kindness of Prof. Sittiman, who possesses nearly 
the whole of the Richmond stone, I was permitted to detach a 
fresh fragment which brought into view several points of the 
yellow mineral in question. 'The most perfect of these, having 
the size of half of a pin’s head, was crushed to powder on a small 
piece of clean platinum foil, previously fitted to the bottom of an 
agate mortar. ‘The foil with the crushed mineral thereon, was 
then shaped into a little cup, and a freshly cut piece of potassium 
pressed into it, so as to be in immediate contact with the powder. 
The platinum cup and its contents were then forced to the 
bottom of a test tube (4 of an inch in diameter and 24 long); 
and after heating the tube in contact with a live coal, until a 
slight flash of light was witnessed in the platinum cup, a few 
drops of water were let fall into the tube. On holding the open 
end of the tube beneath the nose, a distinct odor of phosphuretted 
hydrogen was recognized. A few drops of dilute nitric acid were 
subsequently added; and after digestion for a few moments and 
neutralization by ammonia, oxalate of ammonia threw down an 
evident precipitate. 

The foregoing experiment clearly establishes the presence of 
phosphoric acid in the mineral; and the precipitate with oxa- 
late of ammonia, taken with all the circumstances detailed in my 
mineralogical account of the substance, leave scarcely a doubt of 
its being combined with lime, in the form of phosphate cf lime. 

Charleston, 8. C., March 18, 1843. 


* See Vol. xvi, p. 199, of this Journal. 
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Art. XIV.—On the Analogies between the Modern Igneous 
Rocks and the so-called Primary Formations, and the Meta- 
morphic changes produced by heat in the associated sedimen- 
tary deposits ; by James D. Dana, Geologist of the late U. 8. 
Exploring Expedition. 

[Read before the Association of American Geologists and Naturalists at Albany, 

April 26th, 1843, and published by their authority.] 

Tue conelusions to which I arrive in the remarks that follow, 
are the result of observations made by me in the course of the cruise 
of the Exploring Expedition. In illustrating the subject, I have 
drawn but little upon the facts of the Expedition, as these are by 
authority reserved for the government publications now in process 
of preparation. I would however state, to justify myself against 
the imputation of haste in my generalization, that the regions 
offered for examination during the cruise, were of varied charac- 
ter and unusual interest ; that the Andes of Chili and Peru, the 
mountains and plains of Oregon, the coral, basaltic and volcanic 
islands of the Pacific, and the regions of sandstone, coal and ba- 
salt in New South Wales, and portions of New Zealand, have all 
contributed to these results, offering rocks for examination of all 
ages from the burning lavas and forming coral rocks to the deep- 
seated granite and the associated schists; and there are scarcely 
any of these different formations which do not furnish something 
in elucidation of the subject under discussion. 'This may possi- 
bly be deemed sufficient to acquit me of presumption if I dare to 
differ from some names high in authority. I would disclaim ever 
having been actuated by a desire to seek out novel facts or novel 
principles, being satisfied that the common things which meet 
the eye, are more replete with instruction than the unusual and 
strange which only create surprise. 

The principles in view bear upon the metamorphic theory of 
Mr. Lyell, and they have been deduced by comparing the Pluto- 
nic rocks—the various granites and associated schistose forma- 
tions—with igneous rocks of all ages down to the modern lavas, 
together with their effects upon sedimentary strata. It will hence 
appear that although I may dissent from some of Mr. Lyell’s 
views, I am still carrying out his grand fundamental canon, that 
existing causes explain past phenomena, than which nothing has 
done more to advance and elevate the science of geology. 
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I shall endeavor to establish 

Ist, That the schistose structure of gneiss and mica slate, is no 
satisfactory evidence of a sedimentary origin ; 

2d, That some granites with no trace of a schistose structure, 
may have had a sedimentary origin ; 

3d, That heat producing the changes that are termed metamor- 
phic, was not applied from beneath by conduction from some in- 
ternal source of heat; on the contrary it was applied through the 
waters of the ocean, covering and permeating the deposits which 
received their high temperature from the eruption itself. In 
other words, the metamorphic rocks so called are not hypogene, 
as explained by Mr. Lyell, but—to use corresponding phraseol- 
ogy—epigene, or analogous to other rock formations, deposited 
and solidified on the surface of the earth. 

The argument for the sedimentary origin of gneiss, mica slate, 
etc., is based upon the assumption that known igneous rocks do 
not assume a schistose structure. But this is far from true, for the 
descriptions of most volcanic regions mention the occurrence of 
laminated trachytes, basalts and porphyries. It is by no means 
unusual to find basalts and basaltic lavas with parallel lines of 
lamination, sometimes appearing only after being weathered, and 
at others so distinct as to admit of easy cleavage. This takes place 
both in massive and columnar basalt. At the Cape Verds, on the 
shores just below the town of St. Jago, the columns are gradually 
falling to pieces, owing to an exfoliation of the summit, from 
which curved plates separate easily, usually from a fourth to half 
an inch thick. Such instances, which are not uncommon, are 
imputed to a concentric structure. ‘This is no doubt true, but the 
concentric structure is but one mode of crystallization, and crys- 
tallization as we believe, is the cause of the schistose structure in 
all igneons rocks. Massive basaltic lavas splitting into straight 
lamin an inch or so thick, are met with at the Sandwich Islands. 
Laminated or slaty trachytes are too well known to require more 
than a mere allusion to them. The structure is far more thinly 
schistose than any gneiss, and often nearly as much so as many 
mica schists. Laminated porphyry is described by Prof. Em- 
mons as occurring at Cannon's Point in northern New York, 
which splits into plates from a fourth to an inch in thickness. 

A schistose structure then is certainly no evidence that the rock 
was not originally igneous; and if we consider how exactly this 
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structure corresponds with the constitution of the rock and pro- 
ceeds from its mineral composition, we shall see farther reason 
for rejecting this assumption. The general principle upon which 
this structure depends, appears to be simply this:—An igneous 
rock is in general more or less schistose or slaty, according to the 
cleavability of its constituent minerals. It is one of the general 
principles of crystallography, that when crystals of any mineral, 
form simultaneously, they tend to assume parallel positions. 
laces of like cleavage lie in the same direction. No one can have 
glanced his eye over a druse of crystals, without being struck with 
the successive flashes of light that sparkle over the surface as its 
position is changed; and if he has observed attentively, he has 
perceived that a similar face in each of the crystals reflects simul- 
taneously, and thus produces this beautiful effect. ‘This is an 
instance of that parallelism in the position of crystals to which I 
have alluded. ‘The same parallelism takes place in mineral aggre- 
gates, such as basalt or granite. Basalt is often described as hav- 
ing a regular cleavage and its columns as crystals. ‘There is no 
proper analogy between the forms assumed by mineral aggregates 
and crystals; for such mixed compounds cannot crystallize as a 
whole. Each constituent mineral of basalt or granite crystallizes 
independently, and one or the other, according to that which pre- 
dominates, impresses its cleavage upon the rock, or at least gov- 
erns it to some extent in its fractures. 'The common cleavage of 
granite illustrates these facts. 'The rock consists of quartz, feld- 
spar and mica—the first has no cleavage and the last yields in 
quantity to the feldspar, which is therefore the mineral upon which 
the cleavage of the rock depends. The unequal rectangular 
planes of fracture in granite rock known by every quarryman, 
correspond therefore, as has been before suggested, with the cleav- 
ages of the contained feldspar. 

If we examine the various igneous rocks with reference to this 
principle, we shall find them supporting it throughout. Basalt 
consisting of feldspar and augite, and generally more or less chry- 
solite, is usually like granite, one of the uncleavable igneous rocks, 
or possesses it but indistinctly. Either of these minerals may 
determine the lines of fracture producing the columnar structure. 
In New South Wales, my attention was directed to a bed of what 
was called mica slate, overlying basalt. In hand-specimens it 
could hardly be distinguished from a rusty decomposing mica 
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slate, but on examination at the locality, it provi to be nothing 
but decomposed basalt. The chrysolite, which was very indis- 
tinctly seen in the basalt itself, had become stained with iron 
through partial decomposition, and was split into thin scales, and 
the whole deposit had received, in consequence, the foliated struc- 
ture of mica slate. This foliation had taken place parallel with 
the top of the bed of basalt—a semicolumnar variety—and seemed 
to evince that the crystals of chrysolite, while forming, assumed 
parallel positions as above explained, with the face of most perfect 
cleavage horizontal. ‘The compact basalt could be chipped off 
with the hammer more easily at right angles with the columns 
than in other directions. The chrysolite therefore, was in this case 
the mineral on which the cleavage depended. In instances of 
what are called concentric structure, the cause is the same. ‘The 
mineral upon which the concentric lamination depends, lies with 
its plane of most perfect cleavage, coincident with the plane of 
lamination. 

In slaty trachytes, the lamination may often be distinctly traced 
to the feldspar or crystals of hornblende or mica. Large crystals 
of glassy feldspar, often lie in the plane of lamination, beautifully 
illustrating these principles. ‘The hexagonal tables of mica have 
the same position, and when abundant, it produces the most slaty 
trachytes that are known. AA fine illustration of the whole series 
of rocks from granite to mica slate, is presented by an extinct vol- 
cano in the Sacramento Plains, in Upper California. Much of the 
rock resembles granite or gneiss—although properly a trachytic 
porphyry. It consists of large crystals of glassy feldspar, dissem- 
inated thickly through a greyish base, which is speckled with 
small black crystals of hornblende and mica. In another part of 
this extinct volcano, the rock breaks into lamine a third of an 
inch thick, and contains tables of mica lying as usual in the plane 
of fracture, while the feldspar is in very small crystals, imbedded 
in a compact feldspathic base. 

We might cite examples from the volcanic regions of Europe, 
but what has been already said, appears sufficient to establish the 
fact that modern igneous rocks are laminated, and in general, 
more or less so according to the quantity and cleavability of the 
cleavable minerals they contain. Mica, the most perfectly foliated 
mineral, produces when abundant, and when not overruled by 
the other constituents, the most perfectly laminated rock. 
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If these prin@iples are applied to granitic or ancient Plutonic 
rocks, including the associated schists, we may explain all their 
peculiarities of structure without other aid. In common granite 
the feldspar predominates much over the mica, and fixes the di- 
rection of its cleavage planes. Gneiss which contains more mica, 
has both the cleavage of mica and feldspar, the former at right 
angles with the latter. ‘The mica was so abundant that the form- 
ing crystals felt that mutual influence, which causes them to take 
parallel or homologous positions, and so by arranging itself in 
planes, gave rise to that appearance of stratification which distin- 
guishes gneiss from granite. In mica slate, the feldspar is whol- 
ly subordinate to the mica, and the structure is very distinctly 
foliated, almost like mica itself. A very little mica with quartz 
in grains, produces a rock with a micaceous structure, because 
quartz has no cleavage of its own. 

Hornblende rocks, from syenite to hornblende slate, form a par- 
allel series to the above, explained on the same principles. But 
as hornblende is less easily cleavable than mica, so hornblende 
slate is just so much less cleavable than mica slate. 

We hence conclude, and not without reason, that the schistose 
structure of these rocks results from their constitution, and that a 
fine-grained granite with the amount of mica in mica slate, could 
no more exist without a foliated structure, than mica itself could 
erystallize in blocks like feldspar. 

We may derive another argument on this subject from the 
metamorphic theory itself, which supposes that gneiss and mica 
slate were once beds of clay or argillaceous sandstone. Judging 
from the nature of such deposits—say, for example, those of the 
carbonaceous era—we should never believe that the elements of 
mica contained in them, lie in alternating layers, and in so thin 
alternations as mica presents in micaceous rocks. It is far more 
probable, if the rock be considered an altered clay, that the mica, 
when crystallizing, sought out its own positions upon the crystal- 
lographic principles already explained, and the same result would 
take plaee, and a rock equally foliaceous be formed, whether the 
beds of clay were stratified or compact. 


Not to delay longer on this branch of the subject, I proceed 
with my second proposition, that some granites may have had a 
metamorphic origin. 
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In the remarks which have been made, I have no where deni- 
ed that gneiss and mica slate may not sometimes be metamorphic, 
but have endeavored to show merely that their stratiform struc- 
ture is no evidence of it. There is reason to believe that some 
of them are altered sedimentary deposits, and to these we may 
add, with as much reason, some granites. 

It has been shown that the foliated structure of mica slate is 
the result of crystallization, whether metamorphic in its origin or 
not. If then certain clayey deposits are so constituted as to form, 
when heated, a large amount of mica, and give rise to mica slate— 
others to form less and produce a gneiss—may there not have 
been other deposits which should have assumed under the trans- 
forming heat the irregular structure of granite? But without lay- 
ing much stress on this kind of reasoning, let us appeal to modern 
igneous formations for analogies. 

In basaltic, porphyritic, trachytic and recent volcanic regions, 
there often occur deposits of argillaceous sandrocks of great extent, 
which have been derived from these igneous formations. The 
basaltic sandrock—called wacke or tufa—frequently so resembles 
basalt in structure and appearance, that the observer hesitates leng 
before he decides upon its nature, and is not fully satisfied, till he 
can discern in some part of the formation, an imbedded pebble to 
assure him of its derivative origin. 'The only peculiarity it pre- 
sents is a more earthy texture, but this belongs to some true ba- 
salts. I have met with such a rock in Oregon. ‘The Andes are 
full of similar deposits, both of basaltic, greenstone and porphyri- 
tic origin, and often the closest examination is required to distin- 
guish these sedimentary formations. They consist solely of earth 
or sand, of basaltic or porphyritic origin, which has been rehard- 
ened through volcanic action, and thus made to resume the com- 
pactness that belonged to the parent rock. Much of the so-called 
porphyry of the Andes is a porphyry sandrock, or a sedimentary 
rock of porphyry origin. It is as hard and firm in its texture 
as true porphyry, a trachytic variety of which it much resem- 
bles; moreover small crystals of feldspar are thickly disseminated 
through it, and aid in the deception. Were it not that an occa- 
sional pebble may be detected on the weathered surface, no one 
could doubt its being actually an igneous rock. 

If sedimentary rocks of porphyry and basaltic origin may be so 
remodeled or rehardened by heat, as to be scarcely distinguishable 
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from the parent rock, may not the same be true of sedimentary 
deposits of granitic origin? Does not analogy therefore author- 
ize the conclusion that granite rocks may be metamorphic as well 
as gneiss and mica slate ? 

The nodules of syenite, granite, &c., found in granite, have 
long been a puzzle to geologists. ‘They are imputed to the pow- 
er of segregation, and many are no doubt due to this cause—at 
least those which by their concentric structure, show that they 
were formed by crystallization around acentre. But there are 
others without a trace of a concentric structure, of rounded and 
cobble-stone shapes, like the stones or boulders of the roads and 
fields. Why are they not imbedded stones or boulders? and why 
do they not prove that the granite which contains them is as much 
a metamorphic granite, as the pebbles in a porphyry bed prove it 
to be a metamorphic porphyry? ‘The proof is at least more sat- 
isfactory than can be derived from a stratiform structure. 

The granitic materials have been subjected to a higher heat 
than the porphyritic, and to this we impute the more perfect re- 
sumption of the features belonging to the parent igneous rock. 
It may be remarked that a running lava stream sometimes in- 
cludes pebbles or boulders that may lie in its course. But these 
are rare and there is no danger of being led astray by such isola- 
ted cases. 

Our argument thus far appears to have established these princi- 
ples: that mica slate, gneiss and granite may be igneous rocks or 
they may be metamorphic rocks, and that the action of heat pro- 
ducing the metamorphic changes has been so effectual in some 
instances as to disguise entirely their derivative origin. ‘To the 
rocks enumerated, the associated formations of syenite, protogine, 
talcose rock, argillite, &c. should be added, as they are part of 
one and the same series and come un Jer the same general laws. 

It has always been diflicult to determine what place should be 
assigned to gneissoid granite—whether with granite as a purely 
igneous rock, or with gneiss as a metamorphic rock. But these 
views if true, show that the gneissoid or stratiform structure is no 
evidence of a deposit origin, and the question can no longer be, 
whether it should be associated with gneiss or granite. The na- 
ture of each is to be settled independently. It may be said that 
we place things in more doubt than they were before. It is ad- 
mitted. 'The more reason for doubt we know, the better, if they 
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actually exist, for there is little satisfaction and little profit in 
arriving at conclusions that are false. But before my remarks 
are closed, I shall hope that some of these doubts may be removed. 

I proceed next to the third point before us—that the heat pro- 
ducing metamorphic changes, has been applied through the wa- 
ters heated by the eruption itself. It is a little surprising that 
this cause of change in rocks should have been so generally dis- 
regarded or rejected, by the geologists of the day. It bearsa 
slight tinge of Wernerism, and this may be its repulsive feature. 
One of our own most distinguished geologists, Prof. Silliman, 
first brought forward its claims, and urged them with conclusive 
arguments in the geological discourse appended to the American 
edition of Bakewell’s Geology. Prof. Silliman has drawn his ar- 
guments from what is believed to have been the condition of the 
globe while the granite rocks were forming. I shall pursue far- 
ther the same mode of reasoning, and deduce other evidences 
from the analogies which may be found in regions of acknowl- 
edged igneous action. , 

Mr. Lyell in his metamorphic theory, treating of formations 
remote in origin from our own era and the present order of things, 
has necessarily indulged more freely in hypothesis than is to be 
found elsewhere in his geological writings. If any well-ascer- 
tained facts could be pointed to as a basis for his hypothesis, it 
might be received with less caution than it now demands. But 
in truth there are no changes known to be in progress of the char- 
acter supposed, and although possible, analogies do not authorize 
us to consider them by any means probable. How is it in active 
volcanoes? Lavas may be heated to a red heat within a yard of 
the surface and still be so cool above, that the bare foot may walk 
upon them. ‘To produce metamorphic changes in a deposit a 
hundred feet thick, the whole must consequently be in a state of 
fusion, or the upper crust will not be done through. We all know 
how small a thickness of fire-brick it requires to confine the heat 
of the hottest furnace. And if, as we believe, the heat attending 
granite eruptions far exceeded common volcanic temperature, our 
conclusions are still the same. ‘The excessive heat in a furnace 
first fuses the inner surface, or the inner bricks, and thus by melt- 
ing its way along, slowly commences a change on the outer row, 
and three inches only may intervene, between the heat of fusion 
and the temperature which does not pain the hand. 
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These views are further sustained by the action of heat on the 
walls of dykes. In subaerial eruptions of recent volcanic regions, 
the effect is usually slight; sometimes none is apparent, and at 
the most only for a few feet. When streams of lava have over- 
flowed tufas, it has baked them only for one or two feet and per- 
haps altered the color to red, for one or two feet more; but be- 
yon this, it is seldom that any effect is perceived. Clay will in- 
sulate the fused rock as completely in nature as when moulded 
into the shape of a furnace. The same effect must take place 
under water, except such modifications as may arise from heating 
the ocean itself, and the waters transfused through the stratified 
deposits; but these belong to the theory which I shall endeavor 
to sustain. "The pressure of an ocean upon the erupted lavas, 
will not vary the result. Heat cannot be conducted to any extent 
except by fusing its way along, and in order to bake the rocks for 
twenty yards from a dyke by conduction alone, the first fifteen 
at least must be in a state of complete fusion. ‘There are numer- 
ous examples of alterations in rocks to a greater distance than this ; 
but how few of them give indications that the walls of the dyke, 
have been in fusion even for one yard ? 

But if the surrounding and permeating waters are heated at the 
time of a submarine eruption the heat may then be conveyed to 
great distances, and rocks may be discolored, baked or recrystal- 
lized, according to the temperature or extent and depth of the 
eruption. 

‘That waters are heated by submarine eruptions, is a matter of 
observation. Dead fishes thrown up on the shores after eruptions 
are proofs of it. But it is needless to waste words upon this point, 
for we know that water and fire cannot come in contact without 
this effect. It is evident too that the amount of heat imparted to 
the waters, will depend on the extent of the eruption, on the time 
of its continuance, and more especially on the pressure of the 
ocean above. for the dense waters at great depths require a 
high temperature for ebullition. 

To produce boiling the superincumbent waters must be so rais- 
ed in temperature, that the vapor formed below, may pass up 
through it and escape ; or in other words, ebullition will not take 
place till the heat be so raised, throughout the whole by commu- 
nication from below, that the surface shall stand at 212° Fahr. 
At no very great depth, hence, the waters might be raised to the 


Modern Igneous Rocks and ie Primary Formations. 113 


heat of ignition before ebullition will begin, and if the leaden 
waters of a deep ocean—for experiment as well as theory assures 
us of its great density—are for days in contact with the opened 
fires of submarine volcanoes, we can scarcely fix a limit to the 
temperature which they would necessarily receive. Why may 
they not be open for days and weeks? Why not hot springs in 
incessant action at the bottom of an ocean, as well as on our con- 
tinents ; and in the early times of violent igneous action might 
they not have poured out floods in intense ignition, exceeding 
by no little in extent and temperature the bubbling fountains of 
the present day? And if, as is believed, the ocean had in early 
times a higher temperature than now, the effects supposed would 
be the more easily produced. 

We cannot doubt then, that here is heat sufficient to produce 
all the changes presented by the metamorphic rocks—heat enough 
to remould granite itself. In the words of Prof. Silliman, “we 
can see no reason for excluding water and other dissolving agents, 
acting with intense energy under vast pressure, and at the heat 
of even high ignition, from playing a very important part in crys- 
tallization ;” and he continues by remarking that the metamor- 
phic rocks of Lyell may thus have been crystallized. 

The facts observed in the vicinity of dykes are well accounted 
for on these principles. Numerous instances of altered rocks 
might be cited from foreign publications ; but our own country 
furnishes them in great numbers and of unusual interest. 

Remarkabie changes are described by Prof. H. D. Rogers, (Rep. 
N.J. p. 149,) as occurring at Rocky Hill, New Jersey, adjoining 
an extensive dyke of trap. The effects of heat in baking or 
hardening the intersected sandstone are distinct for a fourth of a 
mile from the dyke, beyond which the rock resumes its soft slaty 
structure and deep red color. Fifty feet from the trap, the sand- 
stone is filled with various crystalline matters, which render it very 
unequal in texture and hardness. About one hundred feet off, the 
rock is a conipact reddish or purplish sandstone, somewhat argil- 
laceous, and is full of dark kernels or nodules of the size of a pea 
or less; one ihin bed in the stratum contains small irregular cav- 
ities studded with crystals of tourmaline. The upper part of the 
same stratum is less altered in appearance but contains kernels of 
pure epidote, which continue to characterize the rock for a quarter 
of a mile, and at a quarry this distance off, besides the epidotic 
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kernels there is a narrow band of nearly pure epidote about an 
inch and a half thick. 

Many other similar examples are minutely described by Prof. 
Rogers in the same highly interesting report. In one, where the 
sandstone was altered to the same distance—about one fourth of 
a mile—the altered rock within fifty yards of the dyke, contained 
thickly disseminated crystals of tourmaline, some of them half 
an inch in diameter. 

It is surely impossible that by conduction alone the heat of the 
ejected dyke should have been conveyed to so great a distance 
from the dyke, and in such a degree as to produce crystals of 
tourmaline and epidote, the latter one fourth of a mile from the 
source of heat. These effects must be imputed to the heated 
waters rendered hot by the eruption. The compact structure of 
the trap leaves no doubt that the eruption was submarine. 

A moment’s consideration of the circumstances attending such 
an eruption will place the subject in a clearer light. ‘The sub- 
marine sedimentary deposit, whether a bed of sand or clay, is 
soaked with water; and between its layers, or in the cavities or 
caverns interspersed through or between these submarine beds, 
the waters are collected in large quantities. As the fissure opens, 
the melted rock flows up from below to fill it; the interspersed 
or permeating waters are heated by its sides and convey the heat 
far into the rock. The ocean’s waters too enter the fissure as 
soon as opened, and meet the liquid fires on their ascent; hot, and 
in commotion from the ignition and violent ejection of the fluid 
rock, the waters are thrown into any open cavities in the walls, 
and thus aid in diffusing the volcanic heat. The superincumbent 
waters are next heated, and currents intensely hot spread around 
by the attendant convulsions, diffuse the heat far and wide over 
the surrounding sedimentary deposits, which are thus permeated 
and buried in the fluid heat. Through such influences, we may 
account for all the alterations and crystallizations above described. 

The effects of the hot waters may probably be seen beyond 
the hardened portion of the rock, in the red color of the sand- 
stone. We know that this is a common effect in modern volca- 
nic regions, and can detect the same in many more ancient. 

The blue and purple colors which the altered rocks assume 
near the dyke, arise, as in the common burning of bricks, from 
the excessive heat, which in part deoxydizes the iron or enables 
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it to enter into new combinations. ‘Tourmaline is one of the 
combinations which in the cases cited may have absorbed, or 
rather, have used up the iron, and as this mineral contains iron 
in the state of a protoxyd, we perceive that this deoxydation must 
actually have taken place. 

Other examples might be cited from the sandstone and trap 
region of Massachusetts and Connecticut, but they illustrate no 
new principles. Besides tourmaline and epidote, garnets have 
been observed adjoining some foreign dykes. 

I have purposely avoided mentioning facts collected during the 
cruise of the Expedition, but will cite one example in farther 
illustration of the principles here supported—the one which first 
suggested these views to my mind. It occurs on a small island 
at the mouth of Hunter River in New South Wales. A dyke 
of basalt, only eight feet wide, cuts vertically through the coal, 
clays and sandstone of the coal formation. ‘The coal for six 
or eight feet is deprived of its bitumen, ard as some of the layers 
contain considerable clay, it is baked to a hard black rock, con- 
taining masses of coal resembling charcoal. Beyond this distance 
it is unaltered. The soft clays are changed toa bluish chert, 
like flint in hardness and fracture, as far as the extremity of the 
island, which is about eighty yards from the dyke. The sand- 
stones are also baked and hardened, but less distinctly at this dis- 
tance than the clays. Such are the facts, and do we need other 
evidence that heated waters can and actually do alter rocks? 
Were the heat of the dyke conducted through the rocks from the 
dyke, to such an extent as to turn clays into flint eighty yards off, 
the coal surely ought to have been burnt or deprived of its bitu- 
men toa greater distance than two or three yards? Moreover 
the clays show no evidence of fusion even in the vicinity of the 
dyke. instead of the very intense ignition required to bake 
rocks so far from its source by conduction alone, without the in- 
tervention of water, a comparatively low temperature will heat 
the mobile waters sufliciently to produce the same effect. 

Before applying these principles to granitic rocks, and the as- 
sociated schists, I would request your attention to another mode 
in which heated waters modify the rocks that come under their 
influence. 

We know that water intensely heated, will dissolve various 
earths and earthy compounds that are untouched by it when cold, 
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especially salt water, which contains so largely of alkaline salts. 
The siliceous waters of the Iceland Geysers are examples of such 
effects at the present time; and judging from the deposit around 
these boiling springs, silica is here in solution and not siliceous 
compounds. The dissolving of silica must therefore be one of 
the first effects of the heated waters, and this petrifying or solidi- 
fying earth, as well as heat, is distributed through the adjoining 
rocks. In regions of eruptions, numerous quartz veins or silici- 
fied fossils often occur that may be imputed to this source, and 
the hardening of the sandstone or clay may depend to as great 
an extent upon the distributed silica as upon the heat. The silica 
is not all introdnced from the external waters ;—that in the clays 
themselves becomes partially dissolved and is redeposited as the 
water cools ; in the same manner as the common waters of the 
ocean by washing through a bed of coral sand on the shores will 
after a while dissolve and deposit lime enough to cement it into 
a compact limestone. Why are the more ancient sandstones and 
grit rocks of our globe so much harder and so much more thickly 
intersected by quar*z veins, if it be not due to the heated sili- 
ceous waters to which they have been for so many ages at various 
eruptions exposed? and at a period—that of their formation— 
when probably volcanic eruptions were more violent and nume- 
rous than now ? 

The heated waters at an eruption of greenstone, holding silica 
in solution which they have taken from the siliceous materials at 
hand, are in a favorable state also for the formation of the many 
zeolites and other trap minerals. In some amygdaloidal cavities 
the waters, as they cool, deposit silica alone. From a dense gela- 
tinous solution layer is deposited on layer, and a coating of chal- 
cedony or agate formed ; afterwards the remaining silica, now in 
less dense solution, enters more slowly into regular crystals. "lhe 
waters that penetrate to other cavities contain compounds of sil- 
ica. Percolating through the rock it takes up lime, soda, potash, 
alumina, iron, &c. or the elements of the constituent minerals, 
and the solution thus formed fills the open amygdaloidal cavities, 
which finally on evaporation yield the various crystallized mine- 
rals common in these cavities. I do not attribute these crystalli- 
zations in all instances to the same period in which the eruption 
of the containing amygdaloid took place, and they may have 
been formed at a much later period. At some subsequent erup- 
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tion in the vicinity, they may have been buried and permeated 
anew with hot siliceous waters, which thus gave rise to the amyg- 
daloidal minerals. Some of these minerals are believed to be 
formed by the percolation of cold water through the rock, pro- 
ducing slow decompositions and forming new compounds. It 
should however be remarked that basalt or trap while still sub- 
merged undergoes but little change from cold water, except from 
abrasion. It is not until exposed to the atmosphere as well as 
moisture that they suffer much alteration or degradation from the 
processes of decomposition. 

It is now very generally admitted that these amygdaloidal min- 
erals are not of igneous origin cotemporaneous with that of the 
rock, and therefore no labored proof is required in this place. It 
is sufficient proof of this, that the cavities, which are inflations 
from steam or gas, must have been made before they could have 
been filled. 

As has been stated, we suppose these trap minerals to be formed 
from the rock that contains them, while the hot waters are pen- 
etrating, and not to be taken or compounded from its surface ; 
neither were they contained in the external currents of heated 
siliceous waters. 'The same minerals sometimes fill cavities in 
the adjoining sandstone, but to so short a distance from the trap, 
that we must believe them deposited from the waters that ex- 
uded from the sides of the dyke, and not from external currents. 

Silica once received into solution will be held far below the 
temperature necessary for dissolving it. We might expect there- 
fore various changes from the introduction of silica, where no 
evidence of heat can be detecied. Some siliceous limestones 
may have been thus formed, without a crystallization of the 
lime ; and cavities like those in the calcareous sandstone of cen- 
tral New York may have been filled in the same manner with 
quartz crystals, without any evidence of concomitant igneous 
action. 

I do not claim that heated waters are the only means by which 
sedimentary rocks have been supplied with silica. The discov- 
eries of fossil animalcules have opened a new source of silex, and 
this, as suggested, may possibly have been the origin of the flint 
in chalk. 

On the principles explained we may account for the metamor- 
phic porphyries and basalts of the Andes. They lie in a region 
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of the most extensive volcanic action in the world, and while 
below the ocean—which was the case, as the tertiary rocks of the 
summit seemed to indicate, till the tertiary period had somewhat 
advanced—every eruption produced a heated sea around and 
through them, which hardened the porphyry conglomerates and 
sandrocks, till they were almost porphyry again. And it may 
be that the feldspar crystals imbedded in the metamorphic rock, 
instead of being the refuse from porphyry eruptions or porphyry 
degradations, were crystallized by the metamorphic heat. 

Having discussed the action of heated waters on the various 
secondary rocks, and shown that the changes the structure of 
these rocks has undergone is attributable to this cause, we pass 
by a natural transition to granitic formations, and would endeavor 
to prove that no new cause is required for similar effects in them. 
With the knowledge of a power so efficient and so capable, so 
essentially connected with submarine eruptions and so frequent 
in its action, we need no other theory to account for any meta- 
morphic changes. ‘The same that holds good for red sandstone 
and will account for crystallizations of epidote and tourmaline, 
the same that accounts for metamorphic porphyry, is as good for 
metamorphic gneiss or granite. The structure of granitic rocks, 
their uniform compactness without an air-cell the world over— 
has often been urged as proof that they were formed under some- 
thing more than atmospheric pressure. Beneath this pressure, 
whatever it may have been, we are safe in saying that the ocean 
was raised to a temperature far beyond that producing the crys- 
tallizations in the red sandstone. Mica and feldspar were also 
crystallized, and the sedimentary deposit was changed back to 
granite or to some of the associated rocks. 

To explain this subject more completely, I will trace out some 
of the analogies that exist between the ancient granitic rocks, 
and the more modern igneous rocks and deposits. 

A sedimentary basaltic sandrock or conglomerate is often so 
associated with basalt, as to make it obvious that they were 
formed together—the former arising from the sand or fragments 
carried off from the ejected basalt by the action of the water on 
the heated rock. An instance of this kind in Illawarra, New 
South Wales, is too plain to be mistaken. 'The basalt occurs in 
layers alternating with sandstone, the sandstone having been 
formed in the interval between different basaltic eruptions. ‘The 
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basalt is covered in places with a baked basaltic tufa or conglom- 
erate, in some parts red and jaspery, and containing ragged masses 
of basalt, just as they were torn from the melted rock by the agi- 
tated waters. 

The material of the metamorphic porphyries in the Andes was 
never clay like common clay deposits: it is merely fragmented 
or pulverized porphyry or basalt, either thrown out as a sand 
eruption, which is barely possible ; or secondly, shivered from the 
rock while in fusion by contact with water ; or thirdly, produced 
by subsequent abrasion. They underwent little if any decom- 
position before they were rehardened into rock, for as remarked, 
such decompositions go on but slowly if at all in cold water. 

Let us now turn to the granitic series of rocks, and follow 
where analogy leads. Granite like porphyry is an igneous rock. 
In its era, granite sands were formed like porphyry sands, and 
restored by heat to metamorphic granite like metamorphic por- 
phyry. Such are our conclusions. [I use the word granite here, 
as a general term for this and the associated rocks, gneiss and 
mica slate, syenite and hornblende slate, &c. which I have 
shown may also be of igneous origin. These granite sands, like 
porphyry sands, were formed about the region of eruption in one 
of the modes pointed out, and in all probability were never clays, 
like the alluvial deposits of the present day. It has been too 
much the effort to make these schists out of common clays, and 
Boase, in his valuable work on Primary Geology, derives an ar- 
gument against the metamorphic origin of the schists, from the 
fact that common argillaceous shales contain no soda or potash. 
But this argument will! not hold if the view proposed be correct. 

But let us trace out some of the changes which we may show 
io have thus taken place in the rocks now crystalline. 

The change of deposited limestones to granular limestones has 
occurred in all ages of the globe, and is attributable, as in other 
metamorphic changes to heated waters, except in some instances 
where the alteration is confined to within a few feet of an igne- 
ous rock. With regard to primary limestones, a general survey 
of the facts, seems to evince that some of these were of igneous 
origin, like granite. If this were the case there must have been 
others of a sedimentary character formed at the same time with 
the deposits of granitic sand, and through the action of the same 
causes. ‘I'hese were recrystallized by the next discharge of heat- 
ed waters. 
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The vaporization or exudation of magnesia from porphyries, 
as Von Buch supposes, in order to produce magnesian limestones, 
is a less satisfactory hypothesis than to suppose this earth intro- 
duced through heated waters containing magnesia in solution. 
Magnesia is one of the elements of sea-water, and when heated 
the water may have contained or received a much larger than the 
usual supply. But this and other theories are to a great extent 
if not entirely set aside by the discovery that recent coral rock 
in the Pacific often contains a large amount of magnesia. 1 sus- 
pected this fact when among the islands, both from their hard- 
ness and specific gravity ; and having put some specimens into 
the hands of Mr. B. Silliman, Jr. for analysis, he has obtained the 
very interesting result, that carbonate of magnesia occurs in large 
proportions in some of these rocks. These analyses will be car- 
ried on with the different varieties of coral, and the conclusions 
which must necessarily be important, will appear in the Expedi- 
tion publications. These facts will account for the occurrence 
of magnesia in limestones not crystalline, which is wholly unex- 
plained by any theory of dolomization heretofore proposed. 

But the coral rock examined and most compact magnesian 
limestones do not generally contain as large a proportion of mag- 
nesia as dolomite, in which there is about 45 per cent. of the car- 
bonate. We may be compelled therefore to fall back upon a heat- 
ed ocean—the same cause that crystallizes—for the source of the 
added magnesia. 

A strong argument in favor of the metamorphic origin of much 
of the primary limestone and its dolomization by the method 
proposed is found in some of its associated minerals, and espe- 
cially in the beds of serpentine or interspersed grains of this 
mineral. 

Serpentine appears to be a deposit from the ancient ocean, con- 
nected with or proceeding from the granitic eruptions, and altered 
through the action of heated magnesian waters. Some evidence 
of this is seen in its position in beds and not in dykes; in its 
being so often associated with granitic and syenitic rocks, yet 
containing none of the elements of these rocks or but in small 
proportions, which should not be expected if they proceeded from 
simultaneous eruptions in the same regions; in its not altering 
the adjoining rocks like igneous ejections :—and more strongly 
still in its containing so large a proportion of water. It is a fact 
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of much interest that rocks known to be igneous appear to con- 
tain no hydrated minerals except such as we may believe to have 
been introduced since their formation. 

The origin of the zeolites and associated species has been 
shown to be subsequent to the ejection of the rocks containing 
them : that the same is true of the metallic salts is not doubted. 
Talc and chlorite may be suggested as exceptions; but there is 
reason to believe these minerals metamorphic. Von Buch sug- 
gested some years since that talc was mica altered by magnesian 
vapors ; and in his account of the rocks of Norway and Lapland, 
as quoted by Lyell, gives several instances of the passage of mica 
slate into magnesian or talcose slate, and supposed to have been 
produced by the change of mica into tale. It is an interesting 
fact that chlorite is common in amygdaloids, filling cavities, 
where like other trap minerals it was deposited after the cavities 
were made, that is, after the ejection of the amygdaloid: and 
like zeolites it may be set down as one of the products resulting 
from the action of heated waters on the containing rock. It is 
therefore probable that in the granitic series it had the same ori- 
gin. ‘The chlorophyllite of Dr. Jackson, or hydrous iolite, is ano- 
ther hydrated mineral in the ancient rocks. Here the evidence, 
derived from its frequent association with iolite, is quite satisfac- 
tory that it has resulted from the alteration or the hydration of 
this mineral. 

It has been argued that the water in hydrous minerals may be 
retained, under heavy pressure, in the same manner as carbonic 
acid is retained. But the analogy is false. Hot waters will not 
combine with carbonic acid; they even dissolve less than cold 
water. But water will combine with water or aqueous vapor 
none the less for being hot. ‘There is no power in the pressure 
of an ocean to prevent one particle of water from combining 
with another. Any mineral species therefore, which in our fur- 
naces may be deprived of its water, will be the sooner deprived 
of it in the same heat under a hot and heavy ocean. 

The minerals in serpentine are mostly hydrous, and thus sup- 
port the view of its hydro-metamorphic origin. These are Schil- 
ler spar, hydrate of magnesia, tale, nemalite, kerolite, Clintonite, 
&c. As both hydrous and anhydrous crystals are formed from 
aqueous solution we could not expect that all should be hy- 
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By the application of these views we may possibly discover 
hereafter, the cause of the peculiar distribution of specular and 
magnetic iron in New York, and of the hydrous oxyd of iron, 
or hematite, in New England, and why chromic iron is so com- 
mon a serpentine mineral, while it is not found at all in other 
rocks. Indeed may we not now explain the occurrence of this 
chromic iron? Is it not for the reason that the green oxyd of 
chromium will not stand the dry fire, and cannot be formed, there- 
fore, except through the agency of heated waters? 

There is much reason, therefore, to believe that serpentine is 
a metamorphic rock, altered by heated waters containing magne- 
sia and silica in solution. This rock has been compared to cer- 
tain greenstones. ‘Trap and the allied rocks have been shown 
by late analyses to consist of feldspar, augite or hornblende, and 
sometimes chrysolite and iron, together with one or more zeolites. 
The same hydrous minerals that fill amygdaloidal cavities, should 
be expected to fill all the pores or interstices in the rock itself, 
and this is what is now proved by analysis. ‘The deposition of 
chlorite in the same cavities, shows that this mineral may also be 
disseminated through trap or basalt, and also that the basalt may 
possibly be more or less altered, and rendered more magnesian 
than is usual with this rock; and in this way we may conceive 
how either of these rocks should assume a serpentine character. 
I met with dykes of greenstone in Chili which could scarcely 
be distinguished from some serpentine. 

It follows necessarily from these views that the granular lime- 
stone associated with serpentine must also be an altered or meta- 
morphic rock. Ido not mean that it was ever a compact lime- 
stone, like those of secondary formations; it may have been so 
or it may have been an aggregate arising from the wear or degra- 
dation of the igneous limestones. In either case it has been 
changed in its structure or recrystallized. Among the minerals 
in these rocks, the few hydrous species, are probably of aqueous 
origin. ‘The rest may be either igneous or aqueous; more facts 
must be known before they can be distinguished. 

There is evidence that some limestones after crystallization 
and the formation of some or all the imbedded minerals, were sub- 
jected anew to heat. ‘The fused quartz, and rounded apatites of 
St. Lawrence Co., N. Y., have been so explained by Prof. Em- 
mons, and I would only suggest as an addition to Prof. Emmons’s 
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explanation, that the heat was applied here through the waters 
heated by some eruption. As quartz is more soluble than feldspar, 
we may perhaps understand why we should find fused or round- 
ed quartz enveloping unaltered feldspar. 

Steatitic pseudomorphs of spinel, hornblende, pyroxene, &c. 
may perhaps be attributed to the same cause, that is, to heated 
magnesian waters, acting on spinels, &c. previously existing in 
the limestone. The steatitic spinels of Orange Co., N. Y.—which 
have a spinel skeleton, although mostly steatite—may have aris- 
en either from a large intermixture of steatite with the material 
of spinel while in the act of crystallization, or from an incomplete 
alteration of the spinel into steatite ; I suspect the latter to be the 
true explanation. 'The Rensselaerite of Prof. Emmons, appears 
to be a steatitic pyroxene, as suggested by Beck, or rather a py- 
roxene changed nearly to a compact steatite. Its crystals, which 
are often distinct, have the form and angles of pyroxene, and leave 
little doubt that such was its origin, although it constitutes rock 
deposits of great extent in northern New York.* 

It is probably perceived that these views lead us to class the 
large family of talcose and chlorite rock, and steatite, among those 
that have been altered, like serpentine, by heated waters holding 
in solution magnesia, as well as silica. Excepting protogine, 
they are, in general, stratified rocks, and are classed by geologists 
in the metamorphic series. We do no violence therefore to ex- 
isting theories in supposing them to have been altered by heat ; 
and none we believe to reason or facts in supposing that this heat 
was administered in salt water. The granitic structure of proto- 
gine as has been shown is no evidence that it is not metamorphic. 
In a protogine in Northern California, 1 observed distinct clayey 
fragments, appearing to have been derived from some compact 
feldspathic rock, which had undergone partial decomposition. 
The fragments could not be mistaken, and marked the rock as 
undoubtedly of fragmentary origin, although I was but half wil- 
ling to believe it at the time. ‘The rock closely resembled gran- 
ite, yet was more disposed to crumble down. Protogines gener- 
ally undergo decomposition more readily than true granites. We 
find it difficult to account for this from their constitution, and 
may it not be owing to their metamorphic origin ? 


* See Prof Emmons’s Geological Report. 
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Thus far in our argument, I have endeavored to show that as 
in those igneous regions where porphyries were formed, there are 
metamorphic phorphyries, so in those igneous regions where gran- 
ites and the associated rocks were formed, there are metamorphic 
granites, gneiss, &c.; and we have considered the evidences that 
some granites, as well as some of the schistose associates, were 
originally of sedimentary origin, and have proved as we believe, 
that ali talcose and chlorite rocks, steatites and serpentines, are 
undoubtedly metamorphic, and also some granular limestones. 
We have also argued, and may I not say proved, that heated 
waters, both the transfused and superincumbent, set in motion by 
the eruption, have produced changes in rocks at all ages of the 
world, and in the same manner as sandstones have been altered 
and filled with crystals, and porphyries remade, so the primary 
rocks have been recrystallized. ‘Thus one and the same cause ex- 
plains all igneous changes, and Lyell’s grand principle, that exist- 
ing causes explain past phenomena, is carried out almost to the very 
letter. Wecan no longersay in the words of Lyell, speaking of these 
early rocks, that “ part of the living language of nature has passed 
away, which we cannot learn by our daily intercourse with what 
passes on the habitable surface.’ 'The language still lives—it is 
seen in every bed of once molten rock, that courses hill or plain 
throughout our globe ; it is read in the many traces of fire, im- 
pressed in crystal characters on limestone, sandrock or shale ; and 
is it not heard in those thunderings, muttered forth with the deep 
heavings of a hemisphere, which seem to tell of submarine erup- 
tions, of ejected lavas beneath an unfathomed sea, of ignited 
fountains opened and waters in commotion, hot with lava fires, 
rushing through the rocks and over the regions around ? 

In drawing the last analogy between volcanic rocks and gra- 
nitic, to which | would beg your attention at this time, I am 
venturing still farther and more deeply into the dark ages of our 
globe. Yet there is a ray of light penetrating even this obscu- 
rity :—at least, the light of volcanic fires, by which midnight 
views may be taken, and some glimpses caught of the operations 
that moulded a forming world. 

In the volcanic regions of these modern days, as well as those 
of times past, when the fires now extinct were burning, the outer 
limits of the region of igneous action are more generally strati- 
fied, and more abound in tufas or sedimentary deposits than the 
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centre, where the rocks are commonly igneous. Volcanic sands 
are blown by the winds to a greater distance from the centre of 
eruption than the lavas flow, or if submarine, are diffused farther 
by the waters. ‘The centre, when exposed to view by subsequent 
convulsions and rents of the mountain, is sometimes pure solid 
basalt, with no trace of stratification, or division into lava beds. 

I was particularly struck with this fact in the island of Tahiti, 
which is a type of many others in the ocean. ‘The island has 
been so altered by convulsions and denudation, that no trace re- 
mains of an ancient crater. It is but a mass of sharp ridges and 
mountain peaks, the central about eight thousand feet high, and 
I never suspected its true nature till months afterwards, the mod- 
ern and ancient igneous formations of the Sandwich Islands were 
examined. For six or eight miles towards the interior, the island 
consists of alternating basaltic conglomerates and tufas, dipping 
outward towards the shores at a small angle; beyond this, the 
basaltic layers are of great thickness—one hundred to two hun- 
dred feet being not uncommon; and the central peaks are solid 
to their summits without a trace of stratification—one solid mass 
of semicolumnar basalt—apparently the cooled interior of the vol- 
canic mountain. I would refer to my forthcoming reports for a 
particular account of this interesting island. 

In the Andes the same is every where exemplified. Ascending 
them, the traveller passes over conglomerates and pseudo-porphy- 
ries and allied rocks, till he nears the summit, where stand at in- 
tervals lofty mountain turrets of basalt, and rude crests of por- 
phyry, acknowledged centres of the ancient volcanoes of this 
immense chain. Occasional dykes and subordinate crests are met 
with on the ascent, but the most magnificent views of moun- 
tain architecture are seen about the loftier portions of this range. 

How is it now with granitic regions? When granite, gneiss, 
and the schists are associated, does not the grand central mass 
consist of granite or gneiss, and do not the schists occupy the 
more distant or outer portions of these regions? ‘The exceptions 
to this prove the point we have established, that the schists may 
be either primitive or derivative rocks. But the general fact is 
too apparent not to have been noticed and described in all geolo- 
gical treatises, even the earliest. Argillite is commonly exterior 
to mica slate, and the talcose rocks and serpentine generally out- 
side of the syenites, if they occur together. We should not 
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however expect greater regularity than exists in acknowledged 
volcanic regions, and granites may be found inserted among all 
the schists, as dykes or mountains of trap and basalt are intruded 
among stratified deposits. 

This subject is finely illustrated in Northern California. After 
passing twice from talcose rocks over syenite to granite, and in 
one instance back again to uncrystalline talcose or hornblende 
rocks, we made the same transition a third time. The features 
of the country were quite mountainous, and the mountains abrupt 
throughout the region of talcose and syenitic rocks; but the 
granite at the centres stood out in bold contrast with these serra- 
ted ridges, its lofty needle summits, white almost like snow from 
its albitic rock, peering above the green foliage of the forest about 
us, forming one of the grandest scenes I ever witnessed. ‘The 
features of the region were too much like Tahiti not to be at 
once reminded of that island. From the granite, the route led 
over syenites and hypersthene rocks to talcose slate and a com- 
pact greenish rock resembling nephrite; from them to a stratified 
jasper of red and yellow colors covering large areas. ‘The jasper 
rock is composed of layers two or three inches thick, which con- 
stantly coalesce and subdivide ; it was obviously an aqueous de- 
posit. Itis associated very closely with talcose slate containing 
beds of serpentine, and not far off occurs the protogine to which 
I have alluded, and shown to be of derivative origin. 

May we not safely set this down as a vast region of igneous 
action; the taleose rocks and slates and the jasper forming its 
outer border, and the granite the centre—analogous in some de- 
gree to the stratified circumference and compact basaltic centre 
of Tahiti? Does not the absence of crystallization in the outer 
rocks correspond precisely with this theory? Is not this jasper 
the final deposition of the silica into beds of ferruginous clay, 
where the waters had spread and cooled far from the centre of 
heat? and the talcose slates and serpentine associated with the 
jasper, do they not, by evincing the action of heated waters, bear 
us out in this supposition ? 

I would not be understood as implying that here was once a 
volcanic cone and a crater, for it is too well known that eruptions 
take place on a grand scale without forming cones; and indeed 
throughout the Pacific all the larger volcanic mountains are more 
like domes than cones, rising gradually at an angle of ten to four- 
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teen degrees. But the inclination may have been still more 
gradual from the centre outward. ‘The only point which I would 
sustain, is that the region in Northern California alluded to is a 
region of granitic eruptions, the granite peaks its centre, the jasper 
its outer borders. ‘There may be many other centres in the same 
mountains, as volcanoes are sometimes crowded together, but in 
a hasty jaunt this could not be ascertained. Passing in only a 
single devious course through the region, it is impossible to esti- 
mate its extent. The jaspers were first met with about eighty 
miles from the granite. 

The facts that have been presented lead us in conclusion to the 
following general views with reference to the earlier condition of 
our globe. I enter into no speculations with regard to the come- 
tary nebula which has been supposed its condition when it first 
begun its revolutions in space: neither would I go back to the 
time when, according to some, it was a fluid mass resting beneath 
heavy vapors ready to settle upon its cooling surface—a supposi- 
tion, by the way, no more hypothetical than that assuming the 
earlier rocks to be the remoulded material of another world—I 
come down to the era when the ocean existed. Igneous action 
was no doubt rife in those times, for however much we may wish 
to disbelieve it, there is evidence in almost every volcanic region, 
and especially such immense tracts as those of the East Indies 
and the Andes, that the present are comparatively quiet times. 
In the early age to which allusion is made, igneous action ex- 
ceeded beyond doubt any thing of later date. These were times 
of extensive granitic eruption. Centres of igneous action were 
scattered over the earth or arranged in lines the sites of former 
fissures ; for in almost all modern igneous regions a linear arrange- 
ment may be distinguished. From these centres or central re- 
gions, granite was poured out along with gneiss, syenite or some 
of the allied rocks; the ocean was 4gitated with repeated shocks, 
and heated by the opened fires; sands were shivered or worn 
from the ejected rocks and scattered far and wide around the 
place of eruption by the troubled sea; and after deposition, the 
permeating and superincumbent waters heated from the same 
or a subsequent eruption, finally recrystallized the deposits and 
studded them with new gems, or modified their composition 
through the magnesia, silica and other substances held in so- 
lution. 
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We cannot assert that there was ever a period after the ocean 
first covered the earth, in which no land appeared above its sur- 
face. Whether so or not, the lands, at a later period, had 
emerged, and in the shallower waters, but still under some pres- 
sure, porphyry and greenstone were ejected, taking the place 
of the granite or deepsea rock. Sedimentary deposits like those 
of the older fossiliferous rocks may have been in progress. Granite 
was in some parts still thrown out, and not till a very late period 
have these eruptions entirely ceased; indeed they may now be 
going on in the ocean’s depths. But on the emerging lands, the 
granitic regions either ceased action entirely, or became porphy- 
ritic or basaltic. ‘These rocks have continued to the present day, 
changing only by becoming more cellular where the eruptions 
were subaerial. 

Thus we may believe that all the igneous rocks from granite to 
modern lava belong to one series, and were formed by one mode 
of action. 

Partly in elucidation of this subject, and partly to suggest a 
doubt as to some accredited opinions with regard to the origin of 
certain mountain chains, [ will conclude by presenting for con- 
sideration a few hints with regard to the great chain of mountains 
in western America. 

The Andes and Rocky Mountains may be looked upon as ori- 
ginally a grand scene of granitic eruptions. It may have been 
an immense fissure, or much more probably a series of fissures 
ranging in general north and south, over which various granitic 
vents poured forth their granite floods. Granite peaks were thus 
formed, some of which still stand among the highest in northern 
America. 'The Wind River chain, according to the late surveys 
of Lieut. Fremont, is about thirteen thousand feet in eleva- 
tion, and consists of this rock. As the land rose, granites were 
succeeded by eruptions of porphyry, trachyte, greenstone, &c. 
These continued the elevation of the submarine land, by adding 
new streams of molten rock and new beds of porphyry, sand and 
conglomerate ; and together with sandstones and shales of gran- 
ite origin, and limestones of different kinds, they continued 
building up the Andes while still submerged, or with the sum- 
mits only above the waves. Sandstones, shales, salt deposits, 
beds of gypsum, limestones of Silurian and secondary ages, occur 
in the mountains, as on the plains of our continents; and they 
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form in some parts, plains of immense extent, underlaid by hori- 
zontal strata. The depositions then took place in the same man- 
ner as on the low lands of other regions. ‘The reason why a 
submarine mountain chain was formed, and not a flat continent, 
is the very simple one that the sources of all the material of the 
mountains lay nearly in one and the same line ; for igneous erup- 
tions threw out the material and piled up the mountain. There 
are two peculiarities in the structure of the mountain regions— 
the first is the great predominance of sandstones of porphyry ori- 
gin, and which are not common in our plains; but this should be 
expected from the nature of the source where the material of the 
mountains was derived. The second is the broken character of 
the mountain heights. ‘This is much less than is commonty be- 
lieved, fora considerable portion of the range is covered with ele- 
vated plains. Yet there are gorges and valleys of great depth, and 
heights lofty and abrupt ; yet nothing more than should be ex- 
pected in a region of the most extensive igneous action in the 
world. There are variously displaced and tilted strata, attributa- 
ble to local convulsions in the range. 

In this manner we may suppose the Andes to have been mostly 
formed below the sea. Next, by gradual expansion below, or some 
other cause, an elevation commenced in the latter part of the tertia- 
ry era, if we may rely on the occurrence of tertiary rocks on the 
summit. Igneous eruption continued, but diminished with the ele- 
vation. ‘The mountains slowly emerged, and continued raising 
their heads aloft till the continent at its foot had also appeared. 
During this elevation it was subjected to a tearing ocean, and 
thus its shattered sides were still farther gorged out. The eleva- 
tion may not have been equal over the entire continent, and in all 
probability the eastern side participated but little comparatively 
in the motion, and was early dry land. 

These views with regard to this chain of mountains are thrown 
out merely as general hints, and as thoughts to be hereafter tested 
by observation, rather than truths worthy of immediate confi- 
dence. 
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Art. XV.—On the Temperature limiting the Distribution of 
Corals ; by James D. Dana, Geologist of the United States 
Exploring Expedition. 


[Read before the Association of American Geologists and Naturalists, at Albany, 
April 29, 1843.] 


I nave before stated to the Association, that the temperature 
limiting the distribution of corals in the ocean is not far from 66° F. 
On ascertaining the influence of temperature on the growth of 
corals, I was at once enabled to explain the singular fact that no 
coral occurs at the Gallapagos although under the equator, while 
growing reefs have formed the Bermudas in latitude 33°, four or 
five degrees beyond the usual coral limits. In justice to myself I 
may state here, that this explanation, which was published some 
two years since by another, was originally derived from my man- 
uscripts, which were laid open most confidingly for his perusal, 
while at the Sandwich Islands in 1840.* ‘The anomalies which 
the Gallapagos and Bermudas seemed to present, were dwelt upon 
at some length in the manuscript, and attributed in the datter 
case to the influence of the warm waters of the Gulf Stream ; in 
the former to the southern current up the South American coast, 
whose cold waters reduce the ocean temperature about the Gal- 
lapagos to 60° I’. during some seasons, although twenty degrees 
to the west, the waters stand at 84° F. E’xtratropical currents, 
like that which flows by the Gallapagos, are found on the west- 
ern coasts of both continents, both north and south of the equa- 
tor, and intratropical currents are as distinctly traceable on the 
eastern coasts.+ In consequence of these currents; the coral zone 
is contracted on the western coasts and expanded on the eastern ; 
it is reduced to a width of sixteen degrees on the western coast 
of America, and of but twelve degrees on the east coast of Amer- 
ica; while in mid-ocean it is at least fifty-six degrees wide, and 
about sixty-four degrees on the east coast of Asia and New Hol- 


* The publication here alluded to we understand refers to an article by 
Mr. J. P. Couthouy, which appeared last year in the Boston Journal of Natural 


History.—Eps. 

t The existence of these great oceanic currents was first pointed out to me by 
our distinguished meteorologist, Mr. Wm. C. Redfield, who kindly furnished me 
with charts of the same before the sailing of the Expedition. 
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land. The peculiar trend of the east coast of South America 
carries off to the northward much of the usual south intratropical 
current, and it is therefore less distinct in its effects, than the 
northern intratropical or Gulf Stream. 

We have hence the remarkable fact, that the coral zone is fifty 
degrees wider on the eastern than on the western coasts of our 
continents. Such is the effect of the ocean currents in limiting 
the distribution of marine animals. These facts will be brought 
out more fully in the reports of the Exploring Expedition. The 
important bearing of these facts upon the distribution of fossil 
species is too apparent to require more than a passing remark. 
The many anomalies which have called out speculations as to 
our globe’s passing through areas in space of unequal tempera- 
tures are explained without such an hypothesis. Instead of look- 
ing to space for a cause, we need not extend our vision beyond 
the coasts of our continents. 


Art. X VI.—On the Areas of Subsidence in the Pacific, as indi- 
cated by the Distribution of Coral Islands ; by James D. Dana, 
Geologist of the United States Exploring Expedition,—with 
a map.* 


{Read before the Association of American Geologists and Naturalists, at Albany, 
April 29, 1243.) 


Tne theory of Mr. Darwin with regard to the formation of 
atolls, or annular coral islands, has been fully confirmed by the 
investigations of the Exploring Expedition; but his regions of 
subsidence and elevation, and the conclusion that these changes 
are now in progress, appear to have been deduced without suffi- 
cient examination. Observations at a single point of time can- 
not determine whether such changes are in progress; they can 
only assure us with regard to the past. A series of examinations 
for years in succession is necessary to enable us to arrive at the 
grand deduction that the land in any part of our globe is now 
undergoing a gradual change of elevation. ‘The views of Mr. 
Darwin respecting the rise of the South American coast, as well 


* This map contains the track of the Exploring Squadron, and was intended to 
illustrate the article on the Exploring Expedition, published in our last number, 


but was unavoidably postponed.—Ebs. 
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as that of the Pacific and East Indies, may well be received with 
some hesitation. According to my own observations, regions in 
which his theory would require a subsidence, have actually expe- 
rienced an elevation at some recent period. I might instance 
several examples of this elevation in various parts of the Pacific. 
Suffice it to say here, that I found nothing to support the princi- 
ple laid down by him, that islands with a barrier reef are subsi- 
ding, while those with only a fringing reef are rising; indeed 
facts most stubbornly deny it. Without entering upon the dis- 
cussion of these facts, which, as they will appear in the Govern- 
ment publications, I am not at liberty to dwell upon here, I pro- 
pose to point out what are the regions of subsidence which the 
coral islands in the Pacific indicate as having been in progress 
during their formation. 

Before proceeding, | may be excused for adding here a few 
words in explanation of Mr. Darwin’s theory with regard to the 
formation of coral islands. He rejects the unfounded hypothesis 
that coral islands are built upon the craters of extinct volcanoes, 
and proposes the following theory in its stead, which is supported 
by a minute as well as general survey of the facts. 

The coral belt or atoll, he supposes to have been originally a 
barrier reef around a high island, like the reef around many is- 
lands in the Pacific. When the reef commenced, it could not 
have been extended to a lower depth than one hundred or one 
hundred and twenty feet, for this is the limit of the reef-forming 
corals. But if the island gradually subsided—so gradually that 
the corals could by their growth, keep themselves at the surface, 
the reef might finally attain any thickness, according to the ex- 
tent of the subsidence. In this manner, subsidence might finally 
submerge the whole island, and leave nothing but the reef at the 
surface. Mr. Darwin points to instances in which only the 
mountain tops now remain above the ocean. Carry the process 
a little farther, and we have the coral belt surrounding its little 
sea—the usual condition of the coral island. 

This theory, as is seen, supposes extensive subsidence. And 
so we remark must every theory: for without it, we could only 
have reefs one hundred and twenty feet in depth, instead of the 
great thickness they are believed to possess. It is my present 
object to fix the area of this subsidence, and suggest something 
with regard to the extent of it in different parts of the ocean. 
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On examining a map of the Pacific, between the Sandwich 
Islands and the Society group, we find a large area just north of 
the equator with scarcely an island. 'To the south, the islands 
increase in number, and off Tahiti, to the northward and east- 
ward, they become so numerous, and are so crowded together, as 
to form a true archipelago. They are all, too, coral islands, 
throughout this interval. This then is a rather remarkable fact 
in the distribution of these islands. But let us look farther. 

If we draw a line running nearly E. S. E. from New Ireland, 
near New Guinea, just by Rotumah, Wallis’s Island, Samoa or 
the Navigators, the Society Islands, and thence bending south- 
ward a little, to the Gambier group, (see map,) we shall have all 
the islands to the north of it, with two or three exceptions, purely 
coral, while those to the south, are very generally, high basaltic 
islands. ‘These basaltic islands are bordered by reefs, and these 
reefs are most extensive about the islands nearest this line. In 
the Feejees, the northeastern part of the group contains some 
coral rings, while the southwestern consists of large basaltic isl- 
ands with barrier reefs. 

Again, to the north of this boundary line, the islands farthest 
from it, are usually small, in many instances mere points of reef, 
a fraction of a mile in diameter, while some of the coral islands 
near the same line are thirty or forty miles in length. 

Now a growing coral island or atoll, will gradually become 
smaller in diameter as subsidence goes on, and by the same pro- 
cess must finally be reduced to a mere spot of reef, or, if the sub- 
sidence is too rapid, that is, more rapid than the growth of the 
coral, the island will become wholly submerged and leave noth- 
ing at the surface. 

On these principles, 1 base my conclusions. Along the equa- 
tor, as explained, there is a large area containing few islands, and 
these small, while farther south, the coral islands are numerous 
and large: Is this not evidence, that the subsidence was either 
more rapid or carried on for a longer period in the former region 
than in the latter, where they are numerous and large ? 

Near the boundary line pointed out, stand some of these coral 
rings enclosing mountain tops, as islets,—as at the Gambier group. 
Does not this indicate that the subsidence was less here than 
among the islands purely coral to the north? and greater, than 
south of the line, where the reefs are more contracted and the 
high islands larger and more elevated ? 
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Washington Island, (coral, ) in lat. 5° N., is the last spot of land 
as we recede from our boundary line to the north-northeast. 
Beyond is a bare sea, to the Sandwich Islands. Is not this an 
area where the subsidence was too rapid for the corals to keep 
the islands at the surface ? 

It appears then that during this era, the Pacific from 30° N. to 
30° S.—and perhaps beyond—was one vast region of subsidence: 
that subsidence took place most rapidly over the bare area be- 
tween the Sandwich Islands and the equator, and less and less so 
as we go from this, to the south-southwest. At the boundary 
line pointed out, it was not sufficient to submerge many of the 
mountain summits, and south of this, the effect was still less. 

This area covers at least five thousand miles in longitude and 
three thousand in latitude. The seas about the northwest coast 
of New Holland, show by their reefs, a contemporaneous subsi- 
dence, and they should probably be included, as well as some 
parts of the East Indies. Fifteen millions of square miles is not 
then an overestimate of the extent of the region that participated 
in this subsidence. 

The region of greatest subsidence lies nearly in a west-north- 
west line, for we may trace it along by Washington Island far 
towards the arctic coast. The whole broad area of subsidence 
has nearly the same direction ; for this is the course of the boun- 
dary line we have laid down as separating the high basaltic and 
the low coral islands. It is highly interesting to observe that the 
trend of the principal groups of islands in the Pacific, corresponds 
nearly with this course. The Low or coral Archipelago, the Soci- 
ety Islands, the Navigators, and the Sandwich Islands, lie in the 
same general direction, nearly west-northwest and east-southeast. 
It should be remarked that the Sandwich group, does not contain 
merely the seven or eight islands usually so called ; eight or ten 
others stretch off the line to the north; some, small rocky islets, 
and others, coral, and the whole belong evidently to one series. 
I will not say that there isa connection between the trend of 
these groups and the area of subsidence ; yet it looks much like it. 

A further point may be worthy of consideration. The Sand- 
wich group consists of basaltic islands of various ages. The isl- 
and at the northwest extremity, Tanai, is evidently more ancient 
than the others, as its rocks, its gorges and broken mountains, 
indicate. By the same kind of evidence it is placed beyond 
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doubt, that igneous eruptions on these islands continued to be 
more and more recent, as we go from the northwest to the south- 
east: at the present time the great active volcano, is at the south- 
east extremity of Hawaii, the southeast island. ‘The fires have 
gradually become extinct from the northwestward, and now burn 
only on the southwest point of the group. At the Navigators, 
and I believe also at the Society group, the reverse was true ; 
the northwest island was last extinct. Is there any connection 
between this, and the fact that low islands are numerous north- 
northwest of the Sandwich Islands and south-southeast of the 
Society? Does it indicate ary thing with regard to the charac- 
ter of the subsidence in these regions? 

The time of these changes we cannot definitely ascertain ; nei- 
ther when the subsidence ceased, for it appears to be no longer 
in progress. ‘The latter part of the tertiary and the succeeding 
ages may have witnessed it. Although I am by no means con- 
fident of any connection, yet for those who would find a balance 
motion in the changes, I would suggest that the tertiary rocks of 
the Andes and North America, indicate great elevation since their 
deposition; and possibly during this great Pacific subsidence, 
America, the other scale of the balance, was in part undergoing 
as great or greater elevation. 

But why if the western American coast was rising, do we find 
no corals on its tropical shores to indicate it? The cold extra- 
tropical currents of the ocean furnish us with a satisfactory reply. 


Arr. XVIL—Abstract of the Proceedings of the Fourth Session 
of the Association of American Geologists and Naturalists. 


Tue fourth annual session of this Association was held, pur- 
suant to the adjournment of last year, at the New York Strate 
Grotocican Museum in Albany, during the week succeeding 
the 25th of April, 1843. The next meeting will be at Wash- 
ington City, on the LOth of May, 1844. The Chairman of the 
next meeting is Dr. John Locke, of Cincinnati; the Secretary, 
Dr. D. D. Owen, of New Harmony, Indiana. 

Wednesday, April 26th, 10 A. M.—The Chairman of the meet- 
ing, Prof. H. D. Rogers, called the Association to order. The 
Secretary appointed at the last meeting, (Prof. O. P. Hubbard, ) 
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being unable to attend, on motion of Prof. J. W. Bailey, Mr. B. 
Silliman, Jr. was elected Secretary. 

So much of the proceedings of last year were read as referred 
to the committees appointed to report on specified subjects at the 
present meeting. 

No business being ready at the moment for the consideration 
of members, Prof. EZ. Emmons, by request, furnished the meet- 
ing with a general account of the principles of arrangement 
adopted in the great cabinet of geological specimens, collected 
during the geological survey of the state of New York, and in 
the midst of which the meeting was convened. He said the 
intention had been to make the arrangement as far as possible an 
expression of the natural order of succession observed in the vari- 
ous rock masses in the state ; and as such it was both stratigraph- 
ical and sectional. No attempt had been made to combine with 
the stratigraphical a geographical arrangement.* 

Mr. Emmons answered in reply to a query from the Chair, 
that he thought it was possible in a collection, to some extent to 
express both the geological and geographical distribution, while 
Mr. Vanuxrem gave the opinion that any attempt to combine 
the two objects, would be productive only of confusion and diffi- 
culty. Inthe New York State Museum, the gallery had been set 
apart for a geographical arrangement. 

Dr. Beck stated in reply to an enquiry from Dr. Houghton, 
that he had found it impossible to preserve a strictly chemical 
arrangement in the state mineralogical collection, although he 
had given up his attempts to this end very unwillingly. This 
led to a discussion between Messrs. Beck, Houghton, E’merson, 
Silliman, and others, on the general principles of mineralogical 
nomenclature and arrangement. 

Dr. Owen then read a paper “on Geological Paintings and 
Illustrations. 


* By Art. XIII. of the Constitution, “ All communications to the Association 
shall be presented in writing, and upon them discussions may take place which 
shall not be reported, but the facts presented in such discussions may be reduced 
to writing by the persons communicating them, and they may then be handed in 
at a subsequent session, when they may be entered on the records.’’—The Secre- 
tary has felt himself bound by this article to refrain from giving any fullness to 
the remarks of members who have not furnished abstracts of their observations, 


and the oral communications, as given in this abstract, are therefore necessarily 
much abridged, although contributing very greatly to the interest of the meet- 
ings.—B. 8. Jr 
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He called the attention of the meeting to a style of painting in dis- 
temper water colors, somewhat similar to scene painting, as particularly 
adapted for geological subjects. ‘The charts, sections, and representa- 
tions of fossils before the Association, were executed in this style ; 
also the beautiful landscapes of Mr. Russel Smith, so that its capabilities 
could be judged of. This kind of painting was recommended on the 
score of cheapness, distinetness, the rapidity with which subjects may 
be executed, the ease with which corrections may be made, because it 
admits of execution on a large scale ; because it looks equally well by 
candlelight and daylight, without even requiring any particular disposi- 
tion or arrangement of lights; and, finally, because the paintings can 
be easily transported. 

The materials employed were unbleached cotton, whiting, the com- 
monest colors, and a little glue to fix them. The canvass was primed 
by whitewashing it with a mixture of water and whiting, to which about 
sly of dissolved glue was added. When the canvass was dry, a mere 
outline of the subject was sketched with a pencil, and the general tint 
and whole effect of light and shade brought out before any details were 
introduced. When the dead coloring was well executed, the finishing 
was easy. When the ground tint was dry, the details could be marked 
with pencil and put in with shadow tint. ‘Lhen a few judicious touches 
with shade tint finished the design. If a clear and distinct effect was re- 
quired, the color should be laid on a dry ground ; if it was desired that 
the tints should blend together, they should be laid on damp ground. 
Any degree of contrast of light and shade could be effected in this 
style. 

As a proof of the rapidity with which subjects might be executed in 
this way Dr. O. stated to the meeting, that he had in four months 
painted nearly eight hundred figures of organic remains, inclusive of 
leticring and stratification, and two large geological charts besides. 

Dr. O. considered this distemper painting much easier than either oil 
painting or water colors on paper. ‘The only objection to the style was 
its liability to injury by wet. 

After the reading of Dr. Owen’s paper, the subject of minera- 
logical classification was again introduced. Mr. J. D. Dana at 
the request of the Chair, stated that he had preferred the natural 
history arrangement, as being best calculated for instruction, and 
giving the most satisfactory view of the relationship of the several 
species and families. 'The arrangement adopted by him in his 
work on mineralogy, was based on the classification of Mohs, 
and was in truth mainly a chemical system, in which either the 
acid or the base was selected as the characterizing feature, accor- 
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ding as one or the other most abounded. Dr. Houghton, Mr. 8. 
S. Haldeman, Dr. Beck, and Geo. B. Emerson, F'sq., continued 
the discussion of the subject until the hour of adjournment. 

The hours of session were fixed from 9 A. M. to 14 P. M., and 
from 3 to 6 P. M. 

Afternoon session, 3 P. M.—Mr. J. D. Dana read a paper “on 
the analogies between the modern igneous rocks and the so-called 
primary formations, and the metamorphic changes produced by 
heat in the associated sedimentary deposits.” The points attempted 
to be established in this paper were—Ist. ‘That the schistose struc- 
ture of gneiss and mica slate is no satisfactory evidence of a sed- 
imentary origin, and is to be attributed solely to crystallization. 
2d. That some granites with no trace of a schistose structure may 
still have a sedimentary origin. 3d. That the heat producing the 
changes that are termed metamorphic, was not applied from be- 
neath by conduction from some internal source of heat; on the 
contrary it was through the heated waters of a surrounding ocean, 
which received their high temperature from the eruption itself. 
In other words, the metamorphic rocks so called are not hypo- 
gene, as explained by Mr. Lyell, but, to use corresponding phra- 
seology, epigene, or analogous to other rock formations, deposited 
and solidified on the surface of the earth. 

[As this paper by Mr. Dana is published entire in the present 
number of this Journal, (p. 104,) it is unnecessary to offer any 
abstract here. | 

Mr. Dana’s paper gave rise to much oral discussion, among sev- 
eral members, as to the possibility of heating a stratum of water 
at the bottom of the ocean, without at the same time giving rise 
to powerful upward currents which diffuse and dissipate the heat. 

Prof. E'spy said he had great difficulty in conceiving how the 
ocean could be heated to any extent in the way proposed by Mr. 
Dana, because of the disturbance of statical equilibrium in the 
ocean, giving rise to currents which would diffuse the heat. 

Mr. W. C. Redfield said it was with reluctance that he entered upon 
this discussion, but in the course of it the assumption had been made, 
and seemingly admitted on all hands, that water at the bottom of the 
ocean, if raised in its temperature by the outspreading of lava or other 
cause, must immediately leave the bottom and rise to the surface. ‘This 
was not necessarily so. He would illustrate his position by what often 
occurred in so rare and mobile a fluid as the atmosphere, and would 
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cite a single example which he thought might be deemed sufficient. 
Humboldt in his travels in South America took note of the temperature 
at eighteen inches from a surface heated by the sun, and also at the level 
of six feet. Instead of finding a difference of temperature such as 
wes due to the elevation or natural state of equilibrium, it was four 
hundred and fifty times greater, being 7° F. in four feet and a half of 
elevation, which could not have been the case did heated air necessarily 
rise immediately from the surface. We know, too, that in our Ameri- 
can summers we have often a stratum of warm air on the surface, 
brought from a great distance by geographical transfer, so that the ther- 
mometer stands between 80° and 90° F., which continues even through 
the night, and day after day, at only some nine thousand feet beneath the 
snow line. Now if air heated above its ordinary temperature must im- 
mediately rise, how could this occur? And in so Gense a fluid as wa- 
ter, confined under the enormous pressure of the ocean depths, how 
greatly lessened would be the chance of any speedy displacement of the 
heated stratum from the bottom of the deep sea ? 

Heated waters if spread in the bottom of a quiet sea could not per- 
meate or rise through the incumbent colder waters, unless in a state of 
ebullition, or by the slow process of atomic displacement between the 
several planes of equal and differential temperatures, or by that insen- 
sible geographical transfer which probably occurs even at the lowest 
depths. Nor can the overlying colder waters permeate the stratum 
that lies beneath. Moreover, we know from the observations of voya- 
gers, that in deep soundings made in some parts of the ocean, a warmer 
stratum has sometimes been found deeply imbedded beneath colder wa- 
ters. ‘This fact, which he had deemed conclusive, is of more certain 


value than any of our dynamical speculations.* 


* Mr. Redfield annexes the following observations, made by Scoresby, and by 
the expedition commanded by Capt. Buchan in 1818, which showed an increase 
of temperature at increased depths, in certain portions of the arctic seas. It 
should be noted that the law of expansion in water, as its temperature descends 
below 40° Fahrenheit, does not apply to sea-water. 


Tasre I1.—Scoresby's Observations. 


3ELOW THE SURFACE 
Temperature at SS | 


| surface Temperature. Fathoms deep | _ Latitude. — 
31 31 | 13 7OON, 
3 33.8 37 79 
3 34.5 47 | 79 
31 36 100 | 79 
31 36 400 78 
3l 37 730 79 
29.7 36.3 120 8 


32 33 761 73 
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Mr. R. admitted that in numerous conditions which are familiar to 
our observation, heated air or water was constantly displaced by that 
of lower temperature and greater density. In these common cases 
the colder portions of the fluid, by favor of associated conditions, find 
access below the warmer portions, and force the latter to a higher level. 
But in the great aerial and oceanic masses it is often otherwise; and 
the truth was that mistakes of importance have sometimes been made 
in relation to this matter. He thought all would allow, that there was 
no more innate tendency in heated air or water to rise than in heated 
lava. An inferior stratum of heated water could not disobey the law 
of its own gravity, and might remain at the bottom of the ocean for a 
length of time that no one could determine. 

Referring to another part of the paper of Mr. Dana— 

Dr. C. T. Jackson suggested that the conversion of pulveruient coral 
into magnesian carbonate of lime, might have been effected by the ac- 
tion of magnesian springs, containing bicarbonate of magnesia. He 
would ask Mr. Dana if any such springs existed in or around the coral 
islands of the Pacific Ocean, or if any proofs of the former existence 
of such springs could be traced. 

Dr. Jackson had witnessed with much interest Mr. Silliman’s analysis 
of the corals, and of the magnesian limestone, formed from them, and 
it had occurred to him that a new theory of the formation of the mag- 
nesian limestones might arise from the facts observed by Mr. Dana. 
He was not entirely satisfied with M. Von Buch’s theory of dolomi- 


I!.—Observations of Buchan’s Expedition. 


BELOW THE SURFACE | 


Temperature at 
surface Temperature Fathoms deep Latitude and date. 
3 34 30" From 79°.45 N., 
34 34.5 35" |} >to 80°.27 in 
33 3 | 60 || June and July. 
34 34.5 72 J 
32 36.7 73 July 
31 5.6 & “ 
32 36 
32 3. 95 | 
31.5 36.5 103 
32 35.6 108 “ 
30.3 36 120 ‘ 
30.5 36.5 142 
32.5 36.5 173 ‘“ 
32.5 36.3 | 185 | 6 
31.5 37 237 “ 
32.5 35.5 270 “ 
32 3 331 | 
33 43 700 May 


“In harbor, west side of Spitzbergen. See Capt. Beechy’s narrative of the 


expedition. 
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zation, by the action of igneous magnesian rocks. In some of the 
localities discovered by that distinguished geologist, thick. beds of non- 
magnesian limestone existed between the dolomite and the igneous 
rocks, from which the magnesia was supposed to have been exuded. 
Von Buch supposed in such cases, that the pyroxenic porphyry pene- 
trated the central mass at some point which was not visible, and thus 
conveyed magnesia to the superincumbent carbonate of lime. Dr. J. 
thought it more probable that the limestone, so situated, had become 
charged with carbonate of magnesia, by means of water charged with 
bicarbonate of magnesia; for the carbonate of magnesia would be de- 
posited only at the surface, where its solution was freed from pressure. 
Heat, by expelling one equivalent of carbonic acid, would also cause a 
deposit of carbonate of magnesia from a solution of the bicarbonate. 
In the instances cited by Mr. Dana, if no magnesian springs occur 
at the present time, we may reasonably suppose their former existence 
as one of the effects of volcanic action during the semi-extinct state of 
voleanoes. We may conceive of the disengagement of carbonic acid 
from various carbonates, acted upon by chlorohydric acid, or by sul- 
phurous acid, both of which are abundantly exhaled from volcanic 
vents. If then carbonic acid gas was disengaged and discharged 
through comminuted volcanic magnesian rocks, such as tuffs, volcanic 
ashes and various pyroxenic rocks; those substances would be decom- 
posed and their magnesia would be dissolved under pressure of the 
ocean, by carbonic acid, and would form bicarbonates, which would 
deposit the carbonate of magnesia the moment the solution was freed 
from pressure, or was acted upon by heat. Hence the various pulve- 
rulent carbonates of lime, corals, &c. might in this manner be charged 
with carbonate of magnesia. It is possible thus to account for the form- 
ation not only of the compact secondary magnesian limestones, but 
even for the formation of granular dolomite, but it is probable that the 
latter variety was rendered crystalline by the subsequent action of heat. 
Mr. Dana said, in answer to Dr. Jackson’s suggestion, that 
there existed no springs of hot water charged with carbonic acid 
or bicarbonate of magnesia, as Dr. Jackson had supposed, in any 
of the coral islands of the Pacific, and therefore such an explana- 
tion must rest entirely on hypothesis, and in reply to an enquiry 
from the Chair, he further stated that so far as Mr. Silliman had 
examined the corals brought home by him from the Pacific, they 
had proved to be pure carbonate of lime, but thus far only a few 
had been analyzed, not enough to be the basis of an opinion, 
as to the presence or absence of magnesia in them. He consid- 
ered that the carbonate of lime was secreted by the powers of 
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animal life from sea-water, and it was not impossible that mag- 
nesia might be secreted in the same manner. 

Prof. E. Emmons, referring to the interest of the subject of 
metamorphism, advanced the opinion that the view of Mr. Dana 
was not sufficient to meet all the phenomena, and that cases ex- 
isted where the changes could not be referred to his explanations. 
The influence of trap dykes had no doubt been overrated, and in 
his observations the alterations effected by them were confined 
to a very limited space, a foot or less, and not unfrequently the 
line of contact. He thought that there were metamorphic chan- 
ges due to the influence of cold water transfused through and 
filling all the pores of rocks, particularly those changes which 
take place in lime-rocks. The siliceous nodules on the clay beds 
of Johnsberg, seemed to be in the position where they were form- 
ed, as the clay presented internal evidence of having never been 
moved, and this change from feldspar to clay, and the segregation 
of the silica, he deemed referable to the transfused water. 

Mr. Dana said he recognized also the action of cold water as 
supposed by Prof. Emmons, and cited a bed of clay at the foot 
of a basaltic hill in New South Wales, containing nodules of sili- 
ceous matter, which he supposed proceeded from the decomposi- 
tion of basalt. 

Prof. H. D. Rogers found objection to the theory of Mr. 
Dana, on the ground that an internal fluid mass of molten lava, 
was more likely to convey heat to the superincumbent rocks, 
than an ocean of water heated to any considerable extent. Prof. 
Rogers said he would ask liberty to explain his views more ful- 
ly at another hour. 

The Association then adjourned till 9 o’clock, Thursday morn- 
ing. 

Thursday, April 27th, 9 A. M.—The Association met at the 
hour appointed, when the Chair presented a list of names from 
the standing committee, of gentlemen as candidates for admission 
to the Association, viz. Messrs. A. Osporn, of Herkimer, N. Y.; 
G. S. Weaver, of Cambridgeport, Vt.; Lyman Wiper, of Hoo- 
sick Falls, N. Y.; and Franxuiw Everett, of Canijoharie, N. Y. 
They were unanimously elected. 

The Secretary then read a letter from Prof. O. P. Hubbard, the 
Secretary elect, to the Chair, stating that he was unable to be 
present at the meeting, from the pressure of other duties, and ex- 
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pressing his regret; also from Mr. John H. Redfield, secretary of 
the New York Lyceum of Natural History, containing a resolu- 
tion of the Lyceum, inviting the Association to hold one of their 
regular annual sessions in that city at an early day. 

It was resolved, “that the Association authorize the publica- 
tion, in Silliman’s Journal, of Mr. J. D. Dana’s paper ‘on the 
analogies between the modern igneous rocks and the so-called 
primary formations, and the metamorphic changes produced by 
heat in the associated sedimentary deposits.’ ” 

Prof. Lewis C. Beck then read a paper “on certain phenomena 
of igneous action, chiefly as observed in the state of New York,” 
of which the following is an abstract. 

In this paper the author first adverted to the facts which are exhib- 
ited in various parts of New York in favor of the inference that cer- 
tain primary rocks have been subjected to heat, subsequently to the 
crystallization of the imbedded minerals which they contain. Among 
the most striking examples of this kind, he noticed the locality in the 
town of Hammond, St. Lawrence County, where the crystals of apatite, 
feldspar and pyroxene in white limestone are often variously bent, and 
have their angles smooth and rounded as if by fusion, while crystals of 
zircon have been broken and their terminations moved from their ori- 
ginal position. Similar appearances were referred to as occurring in 
the scapolite near Natural Bridge in Lewis County, and in the apatite 
and so called idocrase in Orange County ; all of these minerals being 
found in the white limestone. 

The author next noticed some peculiarities presented by the mine- 
rals occurring in gneiss and mica slate. In the former, whenever gar- 
net is found the crystals are seldom perfect. Localities were enume- 
rated in Westchester, Montgomery, Saratoga and Essex Counties, at 
which rounded or apparently fused garnets occur in the gneiss. On 
the other hand, when the same mineral is found in mica slate it almost 
invariably presents a perfect form and a fine finish. Such are the spe- 
cimens from Dover, Dutchess County, &c. 

From the facts adverted to, the author thinks we are warranted 
in the conclusion that whatever may have been the agency by which 
these minerals were originally segregated, the rocks in which they are 
found were subsequently subjected to a high temperature, sufficiently 
high at least to soften many of the minerals imbedded in them. The 
mica slate having been farther removed from the supposed source of 
heat, has its imbedded crystals more perfectly developed. 

In noticing other evidences of igneous action, Dr. B. observed that 


there was one circumstance applicable to all the minerals found in the 
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primary masses, with the exception of serpentine, viz. the total absence 
of water, at least in any thing like atomic proportions. On the other 
hand, this substance is a common ingredient in those minerals which 
are found in fissures of trap and greenstone, and in lavas which have 
been ejected from volcanoes. It was hence inferred that water was 
not evolved from a central nucleus during the earlier geological eras. 

Several localities were referred to in New York in which the con- 
nexion between trap and serpentine, or the change of the former into 
the latter, is well exhibited. Facts were also stated in regard to the 
occurrence of the hydrous minerals both in trap rocks and in lavas. 
The general conclusion drawn from them was that the presence of wa- 
ter, known to be an almost constant condition of modern volcanic ac- 
tion, was no less so during the periods when the ejection of the trappean 
rocks took place. 

The author also endeavored to show by a reference to facts connect- 
ed with traps and lavas, that as we proceed to the interior of the earth 
there are arrangements of mineral forms quite different from those 
which characterize the lowest of the primary rocks which appear on 
the surface. 

Dr. B. also submitted some remarks upon what has been called 
Antediluvian Climate, or the climate which is supposed to have 
prevailed during the fossiliferous era. 

The author referred to several well known facts, to show that from 
the earliest periods of geological history down to the latest, the animals 
and plants afford the evidence that a higher temperature prevailed than 
is now observed, except in tropical regions. But he thought it had been 
hastily concluded that during these remote periods the refrigeration 
was gradual. The remains of animals found in the oldest of the tran- 
sition prove that the arrangements of light and heat were the same or 
nearly the same as those which at present characterize tropical regions, 
and the same general conclusion was drawn from an examination of 
the remains found in the latest of the tertiary. ‘There appears to be 
no gradation from more to less tropical forms in these immensely dis- 
tant geological eras. A uniform or nearly uniform condition of things 
in regard to light, air, and heat, must have prevailed from one end to 
the other of this far-reaching series. Again, if it be admitted that the 
bowlder era was characterized by the prevalence of ice, at least in 
northern regions, the change from a tropical to a polar temperature 


must have been comparatively sudden. 

The author upon reviewing all the facts, concluded that the theory 
of Poisson afforded a more consistent explanation than that which had 
been generally adopted. 
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Mr. J. D. Dana in reply to the reasoning of Dr. Beck re- 
marked, that 

Dr. B. argued that the zeolites might have been formed by the action 
of the volcanic steam on the rock: if this be possible it will by no 
means account for the large geodes of chalcedony in these rocks, 
which, consisting ef layer deposited in layer, and often occurring in 
stalactites, was evidently formed from aqueous solutions. He also re- 
marked that the numerous minerals of Vesuvius were not looked for 
in the recent eruptions, but in the older lavas of Somma, which had 
been exposed for some years at least to the action of moisture and other 
decomposing agents ; and that as far as his observation went, lavas im- 
mediately after eruption do not contain hydrous minerals of any kind. 

To Prof. Beck’s remarks on the refrigeration of our globe, he replied 
that this theory of refrigeration must be admitted by those who believe 
in its once fluid state ; but it cannot be asserted that this gradual dimi- 
nution of temperature continued in progress till the recent period. Yet 
the diffusion of corals proves that the ocean was undergoing refrigera- 
tion in the tertiary period. The reef-forming corals do not grow where 
the winter temperature is below 66° F., and are in general confined 
between the latitudes 28° north and south of the equator. Yet we find 
coral rock on Porto Santo, near Madeira, where the water in winter 
often stands at 58°; and farther back in the tertiary period similar reef- 
forming corals occur in England, and in the oolitic period still farther 
north. Mr. D. alluded to a statement made by Mr. Couthouy at the 
meeting of the Association at Boston, that the limiting temperature of 
corals was 76° F., and took occasion to remark that Mr. Couthouy was 
indebted to himself (Mr. D.) for the views there advanced by him with 
regard to temperature limiting corals: and added that the temperature 
76° F. was a mistake by Mr. Couthouy for 70°, the limit fixed upon by 
Mr. Dana when the views were communicated by him to Mr. Couthouy. 

Prof. John Johnston of Middletown, Conn., observed that the 
crystals of beryl at Haddam, were singularly broken and distort- 
ed, in a manner similar to that mentioned by Dr. Beck as belong- 
ing to the crystals of apatite from Hammond, so well known to 
all mineralogists. 

Dr. C. T. Jackson \aid on the table specimens of metamorphic 
rocks bearing upon the question which had been started yester- 
day and continued to-day. 

They were from Pequawket Mountain in New Hampshire. This 
mountain was upwards of four thousand feet high, consisting of a pe- 
culiar granite destitute of mica. It had burst through an argillaceous 
slate, which at the base of the mountain was broken up into fragments. 
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Half way up the mountain large masses of the slate, many upwards of 
100 lbs. weight, were found imbedded in the granite ; further up was a 
breccia of granite and slate, in which the latter is found varying in size 
from a diameter of several feet to less than one inch, mixed up with 
the granite in the greatest possible confusion ; the slate standing in ev- 
ery possible position was aptly compared on the spot to the books of 
an extensive library scattered about. Passing over this breccia for the 
eighth of a mile, we find a finer breccia ; at the summit only fine scales 
of the slate are found in the granite. We learn from this locality that 
the changes effected by the granite are very slight; the angles of the 
fragments are preserved, and there is no appearance of fusion. At the 
lower part of the mountain, changes in the structure are evident, but 
none in the form. The cenclusion forces itself upon the mind, that 
here the granite was not intensely heated, or else that it is a very poor 
conductor of heat; that it was not liquid, but in the state of a thick 
paste. This leads to a consideration of the absence of vesicles, for the 
formation of which a pasty state is not favorable. The density of the 
paste may be estimated from the fact of magnetic iron in masses of 
several inches in diameter being found imbedded in it. If the granite 
had been in a liquid state, the iron would have sunk tothe bottom. Dr. 
J. exhibited a hand specimen showing the drift scratches, which would 
be appreciated by those who knew the difficulty of obtaining small 
characteristic specimens. ‘The mountain was covered with these 
scratches ; they were from N. 10° W. to S. 10° E. The occurrence 
of metamorphic rocks is frequent in New Hampshire, Maine, and Ver- 
mont. An examination of the line of junction between the slate and 
granite shows that the eruption took place immediately after the depo- 
sition of the oldest argillaceous slate, und that it is much older than the 
granites of Switzerland. 

Prof. E. Emmons then exhibited specimens, showing the ef- 
fects of alteration by artificial heat, producing a columnar struc- 
ture resembling basalt in a piece of the Potsdam sandrock, which 
had for many years been used as the hearth of an iron furnace ; 
also a mass of sand altered by similar means. He instanced a 
trap dyke passing through the calciferous sandrock of Eaton, and 
converting the adjoining portions into a rock resembling white 
crystalline limestone. Prof. E. adverted to these as instances of 
change effected by dry heat. He then showed other specimens 
which he supposed to have been altered by the aid of heat and 
water conjointly ; among these are specimens of calcareous spar, 
coated with chalcedony and other Rossie specimens. Prof. E. 
would divide the effects of heat under two heads ; first, dry heat ; 
and second, the conjoined effects of heat and water. 
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The President then requested Mr. George B. Emerson to take 
the chair, while he favored the meeting with some remarks “on 
hydrated minerals and antediluvian temperatures.” 

Prof. Rogers suggested whether the steam which so usually accom- 
panies volcanic emissions, may not have furnished the water of the 
hydrous minerals found in the serpentine, referred to by Dr. Beck. 
We may easily conceive that this steam, by mingling with the lava 
matter in some localities and not in others, might cause the difference 
between the igneous injections involving hydrous minerals and those 
destitute of them. Organic remains afford evidence of the existence 
of water upon our globe at very remote dates, as early as the eruption 
of many of the ancient basalts and serpentines. A source of the steam 
existed, therefore, in periods of very ancient volcanic action. 

Upon the subject of the ancient climate of the globe, Prof. R. avow- 
ed his dissent from the doctrine maintained by Prof. Beck, that the 
temperature of the ancient globe was uniform throughout the vast pe- 
riod of the secondary and tertiary races. He contended that we ought 
not to look for proofs of a very obvious refrigeration during any but a 
greatly prolonged period of geological time, since we must presume 
that the earth had already approximated to a statical condition of tem- 
perature at the time it became the abode of the earlier organic tribes. 
At the same time he appealed to the supposed habits of the ancient 
races, in support of the doctrine of a gentle and progressive cooling 
of the earth’s surface. The hypothesis of Poisson, which explains the 
changes in the earth’s general climate, by assuming the solar system 
to have passed successively into portions of space having different tem- 
peratures, being alluded to by Prof. Beck as offering a probable cause 
of the refrigeration in the past-tertiary period: Prof. R. stated that so 
sudden and transient a reduction of temperature must be considered as 
incompatible with the conditions of that theory. A translation of our 
system into a cooler region of stars we cannot suppose to arise but in 
a very gradual manner, nor would the globe part generally with its 
heat when so near its statical condition, but with an almost impercepti- 
ble slowness. He referred to the influence of the Gulf Stream on 
climate and its obvious dependence upon the physical geography of 
America, to show that local geological revolutions in the northern lati- 
tudes, causing changes in the distribution of land and water, would be 
sufficient to produce a temporary distribution further southward than 


usual of the arctic mollusea. 


Mr. Gebhard also gave his views on the subject briefly. 
On motion of Mr. Emerson, the Association accepted the invi- 
tation of the Mohawk and Hudson, and Troy and Schenectady 
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Rail Road Companies, to make an excursion on their roads on 
next Monday ; and the matter was referred to the standing com- 
mittee, to decide on the time and manner of the excursion. 

Mr. James Hall then read a communication, “on wave lines 
and casts of mud furrows.” 

Mr. Hall presented specimens illustrating a paper read at the meet- 
ing of the Association in Boston, and exhibited some specimens of the 
Medina sandstone, presenting the markings which he called wave lines, 
from their perfect identity with the lines of sand deposited by the re- 
tiring waves upon a sea beach or upon the beaches of lakes.* 

Every one must have observed that each advancing wave carries 
forward upon its crest a small quantity of sand, which at the moment 
of the cessation of the advancing motion, and at the commencement 
of the retreat, is deposited, marking in the most perfect manner the 
outline of the wave. (Mr. H. illustrated by lines on the black-board 
how these might be obliterated by a subsequent wave.) 

These markings, often left on beaches for miles in extent on the 
ebbing of the tide or the dying away of the wind, might appear fanci- 
ful. He supposed that these minute tracings could hardly be preserved 
in the solid strata, but since other markings equally liable to obliteration 
were preserved, there was no reason why these could not be. They 
appear through successive layers of the sandstone, the layers varying 
from half an inch to two and three inches in thickness. 

From the direction of these curves, the wind must have been from 
the N. W., or varying from that to N. N. W. 

In connection with these markings, were the stranded shells of Lin- 
gula cuneata, which had been drifted ashore, and being an obstacle to 
the retreating waters, they presented all the appearances attendant on 
smail pebbles in running streams, where the water scoops out a little 
hollow before it and on each side, while beyond is a little ridge of sand. 

The markings to which the name of mud furrows has been applied, 
consist of little ridges upon the under surface of strata, varying in size 
from the finest possible lines or stria, to that of ridges from an inch to 
six inches in diameter. 

These always occur at the junction of a more sandy stratum with an 
argillaceous one below. 

They have all the appearance of having been the filling of grooves 
or furrows made in the mud deposit below, after it had become partially 
indurated. No other cause could be assigned for their production. 


* Dr. Mantell in his Geology of the Southeast of England first called the atten- 
tion of geologists to the occurrence of ripple marks on the sandstones of Tiigate 


Forest. 
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There is one situation at Goodwin’s Falls on Cayuga Lake, where 
the lower side of an extensive stratum was completely covered with 
these casts of grooves. On Seneca Lake shore, twenty miles distant, 
and at precisely the same cleyation, was a similar stratum, and probably 
the same one as seen on Cayuga Lake, and marked in like manner. 

Mr. H. presented two specimens where these ridges were more than 
an inch in diameter. On the most elevated part of one of these, and 
for a foot or more in length, the surface is covered with small shells, 
while upon the surface on either side of the ridge, there were no shells. 

The inference was that the shells had drifted over the smoother bot- 
tom into the furrow and there remained till covered by the receding 
deposit to which they adhered. The direction of these ridges is always 
in right lines, and in a uniform direction. There are sometimes two 
or more systems of these ridges, similar to the groovings upon the sur- 
faces of our present rocks. 

Prof. Rogers inquired if these were not always at the junction 
of softer strata with more arenaceous deposits. 

Mr. Hali answered that they were. 

Prof. Rogers advanced the opinion that the coarse argillaceous 
matter carried over the surface by currents produced this grooving. 

Mr. Hall replied that he had drawn the same inference regard- 
ing the smaller casts or lines, but had not satisfied himself of the 
origin of the larger ones. 

Some general remarks were here made upon ancient denuda- 
tion, during the deposition of the limestone of the Helderberg di- 
vision, or about the period of the deposition of the Oriskany sand- 
stone. 

The Association then took a recess. 

Afternoon session, 3 P. M.—The Chair proposed, from the 
standing committee, the names of the following gentlemen as 
memibers of the Association. Messrs. H. L. Kenprick, U.S. A., 
Francis E. Spinner, Herkimer, N. Y:, Dr. Samvet Forry, 
U.S. A., Prof. Pearson and Prof. Foster of Union College, 
Schenectady, N. Y. These gentlemen were unanimously elected. 

Prof. Bailey read a paper on the crystals formed in the tissues 
of dicotyledonous plants. 

He stated, that in examining the ashes of many plants, great num- 
bers of polygonal bodies were found, wbich subsequent observation 


showed to result from crystals. These crystals can easily be found in 
siiu in the layers of the libre of chestnut, locust, hickory, and many 
other trees. They also can be found in great quantities in even the 
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hardest woods—as lignum vite, oak, mahogany, &c., and may be ob- 
tained isolated, by scraping the bark or wood into water, and picking 
out the woody particles. In the ashes of the leaves of many trees, 
every ramification of the vascular bundles was found marked out by 
rows of crystals. In very young leaves these crystals were only found 
along the midriff and a few of the principal veins. These crystals 
were shown to be referable to three principal forms : 

Ist. Form A, being modifications of a rhombic prism, oblique from 
an acute edge, and with the acute edges frequently replaced. This is 
the most abundant form among dicotyledons. 

2d. Form B, to which were referred crystals with the lateral planes 
at right angles, as in hickory, iris, &c.; and, 

3d. Form C, which is the same as the conglomerate raphides of Que- 
kett. 

It was shown that the forms A, B and C, sometimes occur together 
in the same plants; that these crystalline forms all belong to the same 
system ; that the identity of the corresponding plane angles rendered 
it probable that all these forms were derived from the same primary ; 
and that the fact observed by Mr. Quekett of London, that forms A and 
B produced dissimilar effects on polarized light, might be due to the 
light being transmitted along different axes in the two kinds of crystals. 

Tables, accompanied by drawings, showing the occurrence of these 
crystals in a great number of plants, were presented by Prof. B., who, 
in connection with these, remarked on the small amount of crystals in 
the Pine tribe, where they appear confined to the bark, and their appa- 
rent absence in some large groups of plants, as the Labiatsze, Composite, 
Gramine, &c. 

An account was given of the micro-chemical and other experiments, 
proving the composition of the crystals in all the plants contained in the 
tables to be oxalate of lime. 

In remarking on the number of these crystals contained in plants, it 
was stated by Prof. B. that the number contained in a single square inch 
of the liber of many trees, as the willow, poplar, locust, &c., no thick- 
er than a piece of writing paper, was at least a million, and that con- 
sequently the amount in the whole tree, including its bark, wood and 
leaves, must be enormous, and yet nearly all the trees of the forest were 
thus filled with crystals. 

Remarks were then made by Prof. B. on the important questions con- 
cerning the causes and consequences of this vast production of crystal- 
lized oxalate of lime in the vegetable kingdom, and upon the develop- 
ment of heat and electricity which must attend its formation. He sug- 
gested as questions worthy of examination, whether oxalate of lime is 


a fertilizer, whether the fall of leaves, shedding of bark, &c. might not 
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be nature’s method of distributing this substance, as a fertilizing agent ? 
whether it could be detected unchanged in soils? and what changes 
does it undergo during the decomposition of vegetable matter? He 
then stated that although oxalate of lime was the most common crys- 
talline matter in plants, other substances also occur, and he showed 
drawings of cubical crystals in the cells of the potato, right square 
prisms in the cells of the outer layers of the onion, and flattened octa- 
hedrons, &c. in Rhus, all of which forms are incompatible with those of 
oxalate of lime. The examination of these forms and the acicular and 
other crystals of monocotyledonous plants, Prof. B. proposed to make 
the subject of a future communication to the Society. 

Prof. B. then read an abstract of some observations on crystals, by 
M. Payen of Paris, which he had met with since the preparation of his 
memoir. His only knowledge of Payen’s labors was derived from this 
brief notice in the London Microscopic Journal, which did not enable 
him to judge to what extent M. Payen might have anticipated his re- 
sults. In cases, however, where the results obtained by M. Payen might 
be similar to those obtained by Prof. B., the latter could still claim ori- 
ginality, although not priority of discovery. 

Dr. Jackson enquired of Prof. Bailey if he had observed simi- 
lar crystalline bodies in Indian corn ? 

Prof. Bailey stated that he had not observed any definite forms 
in any of the grasses. 

Dr. David Dale Owen then read a paper “on the Geology of 
the Western States.” 

The formations of the district described, belong chiefly to the eras of 
the bituminous coal, the carboniferous or mountain limestone, and the 
Silurian rocks of Murchison. 

The order of superposition of the above formations, their dip and out- 
crop, were exhibited by two eighteen feet sections; one running from 
S. E. to N. W., from the Unaka Mountain in Tennessee, to the mouth 
of the Wisconsin river; the other from 8. W. to N. E., from the Chick- 
asaw bluff on the Mississippi to Pittsburg. The superficial area of each 
group of rocks was laid down on a large chart, colored to correspond 
with the sections. Over each formation, in their appropriate geograph- 
ical and stratigraphical position, were figures of the organic remains 
on a magnified scale, so that they could be seen at a distance. 

The most interesting points touched upon by Dr. Owen, were the de- 
scription of the “ Great Illinois Coal Field,” equalling in area the en- 


tire island of Great Britain, and occupying the greater part of Illinois, 
about one third of Indiana, a northwestern strip of Kentucky, and ex- 
tending a short distance into lowa. A specimen of coal from this coal 
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field was exhibited, which displayed in a beautifully distinct manner the 
woody fibre. 

The absence of trap dykes and dislocations in the western coal meas- 
ures, was adverted to, as a remarkable contrast to the coal fields of 
England, which are wonderfully disturbed by volcanic action and in- 
trusive rocks. The position of the most productive salt springs was 
pointed out on the section near the base of the coal measures. 

Rising from beneath the great Illinois coal field, and circumscribing 
it nearly in its whale extent, was a limestone, considered the equiva- 
lent of the mountain limestone of Europe, every where characterized 
by two very remarkable fossils—the Pentremite and Archimedes, and 
very important in practical economical geology, since no workable seam 
of coal has ever been found beneath the rock containing these organic 
remains ; they are, therefore, trustworthy guides in determining the 
limits of the western coal measures. 

Next in the order of succession followed a fine-grained sandstone and 
chert, interesting as being the repository of colossal beds of iron ore, 
not only in Tennessee, but in Kentucky and Indiana. It prevails in the 
region of country in these states known by the name of the Knobs. 
This formation has yielded some weak brines, but they have not been 
able to compete with those procured in the coal formation. 

The lower part of this formation was supposed to be the representa- 
tive of the Devonian system of England, and the Chemung group of 
New York. 

The whole of the above described groups of rocks rested on a black 
bituminous shale, very like coal shale, but unaccompanied by any per- 
fect seams of coal, and considered equivalent to the Marcellus shale of 
the New York geologists. 

The above comprised one half of the paper; the reading of the re- 
mainder was postponed for a future day, and Dr. Owen concluded by 
drawing up a summary of the foregoing in the form of a series of que- 
ries calculated to draw forth the comparative observations of others in 
distant parts of the west. 

Mr. James Hall then presented to the Association, a section 
intended to show the western relations of the New York strata, 
as developed in Ohio and other western states. 

‘The Chair mentioned to the meeting, that G. B. Emerson, Esq. 
would favor the Association with a lecture on the importance 
of natural history as a branch of education, on Friday evening, 
at 74 o’clock. 

The Association then adjourned. 
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Friday, April 28th.—A letter from Walter R. Johnson, E'sq. 
to the President, was read, in which he expressed his regret at 
being prevented from attending the preseni meeting, and enclo- 
sing his contribution towards the printing of the Transactions. 

Mr. Nicollet then read a paper “on the cretaceous formation of 
the Missouri River.” 

Commencing at Council Bluffs and proceeding up the river, it was 
the design to give an intelligible view of the formations exposed on the 
river banks. But, previously, for the purpose of connecting the creta- 
ceous formation with the geological formations at the east, he stated 
that the carboniferous formation could be observed from St. Louis up 
the river; that at Council Bluffs and Riviere des Moines on the Missis- 
sippi, the same carboniferous fossils were found. That south of the 
Missouri there was a continuation of the carboniferous and Silurian 
systems. In Lowa, the representative of the Silurian system contained 
a great number of fossils characteristic of the formation, while at the 
south, the mineral region of Missouri contained none or very few fos- 
sils, and we infer that it belongs to the same system, merely from the 
mineral characters. That owing to the topographical character of the 
country, no vertical sections were exhibited. 

Mr. N. commenced his detailed observations, by giving a sketch of 
the topography of the banks of the river. The course of the river was 
continually changing—so much so that many of the bends described 
by Lewis and Clark could not now be recognized, and some laid down 
by himself on the map exhibited, in 1839, had already disappeared. He 
had, in fact, lately learned that the great bend opposite Council Bluffs, 
had been cut off. And hence it resulted that the travelling distances of 
his party, differed much from those of Lewis and Clark. Soon after 
leaving the Tchansansan, or Woody River, the hills recede from the 
banks, but after two days’ journey the river again washes their base, 
and the carboniferous limestone again appears in place. Near the 
mouth of the Sioux River, the carboniferous rocks again appear, and 
this he considers their true limit, not having met with them or any of 
the older fossiliferous rocks beyond this locality. At this place the 
rocks in the bluif, consisting of argillaceous shale and carboniferous 
limestone, were seven or eight feet in thickness. 

On reaching the Ayoway River, a great change takes place in the 
vegetation and in the geological formation of the country. At the third 
bluff above the mouth of the river, to which the name of Dixon’s Bluff 
had been given, in honor of one of his most faithful and devoted guides, 


occur a group of rocks which we called Dixon’s group. It consists of— 
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A. Argillaceous limestone, containing Inoceramus barbarini very 
much compressed ; three feet of this rock appears above the water ; 
how deep it extends below he had no means of ascertaining. Dissem- 
inated through it is iron pyrites in great abundance. 

B. A calcareous marl, generally from thirty to forty feet thick, con- 
taining few fossils ; an Orbicula and fish scale were found in it. 

C. A ferruginous clay containing selenite in acicular crystals, and of 


great variety and beauty of form. 

These rocks, which are always found thus associated, constitute the 
base of the cretaceous formation of the Upper Missouri; it extends from 
the Sioux to the Ayoway River, twelve miles, and rests immediately on 
the carboniferous limestone—all the intermediate strata appear to be 
wanting. Along this line, A disappears on account of the rise of the 
country, and between B and C is found a thin layer of fibrous carbo- 
nate of lime, containg Ostrea congesta of Conrad. The specimens of 
marl sent from this place have been found by Prof. Bailey to contain 
microscopic multilocular Foraminifera, the same as found in New Jer- 
sey. Here too, a white indurated clay alternates with C. A little be- 
yond the mouth of the Tchansansan River (or the “ continued Wood 
River”) commences the Coteau de Missouri, along which, on the right, 
is the American desert ; along here on both banks occurs this formation. 

D. The last member of the cretaceous group, is a plastic clay, two 
hundred feet thick, divided into unequal beds by clay containing nodules 
of argillaceous iron ; it also contains fragments of limestone, the differ- 
ent varieties of which were indicated for the benefit of future geolo- 
gists. The plastic clay is full of new species of Ammonites, Inocera- 
mus, Belemnites, Baculites, &c. and also remains of vertebrated ani- 
mals which have been described by Dr. Harlan. Dr. Morton has de- 
scribed and figured some of these fossils in the Journal of the Academy 
of Natural Sciences of Philadelphia. Of the few species collected by 
Mr. N., four have been identified with those of the same formation on 
the Atlantic. This formation exhibits the geological features of the 
Upper Missouri for four hundred miles, retaining the same lithological 
and fossil character. From specimens and information he thinks this 
formation extends much farther to the west and northwest. 

Nr. N. concluded this portion of his paper by giving an account of 
the topography of the country, and spoke in terms of high commenda- 
tion of the accuracy with which Mr. Catlin had depicted the scenery in 
his interesting volumes. In the midst of the clay banks, and from the 
summit of the hills, dense smoke is frequenly observed to arise from 
crevices in the plastic clay ; he called them pseudo-volcanoes. From 
this fact, and from the occurrence of the light spongy material brought 
down by the waters, and strewed along the shore, many have erro- 
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neously supposed that volcanoes existed on the Upper Missouri. This, 
however, is a mistake. ‘The smoke and pseudo-pumice, he supposed 
to proceed from the same source, the ignition of the iron pyrites and 
lignite, which are found in great abundance in the plastic clay. These 
pseudo-voleanoes were not in action during the journey of Lewis and 
Clark, nor during that of Mr. N.; but every thing concurs to prove 
their existence ; the unanimous declarations of the Indians and voya- 
geurs—the blackened and sterile appearance of the more recent, and 
the name given to the district, cote brule, or “ burnt coast.” The In- 
dians call these spots mankah zita, or “* smoking earth”—thus recog- 
nizing their difference from volcanoes, which would be called burning 
mountains. 

Mr. N. exhibited in illustration of his paper, his splendid map of the 
hydrographical basin of the Upper Mississippi, embracing an area of 
10° of latitude and of longitude, prepared for government and engraved 
on its order. ‘This map is not yet published ; but will soon appear in 
connection with the report of Mr. Nicollet, accompanied by a map of 
the same territory, on a reduced scale, with the topography exhibited 
thereon, as directed by a recent order of the Senate. Some notion of 
the extent of the territory embraced may be formed from the statement, 
that it is nearly once and a half as large as that of France. 

Mr. N. stated, for the benefit of future collectors, that the fossils and 
selenites, &c. could be obtained immediately after rains without the 
labor of digging, and that if favored with a brilliant sun they occa- 
sioned a beautiful appearance by their glittering lustre. Hence the 
name of “ shining hills,” so appropriately given by the Indians, and by 
them mentioned to the first white explorers. This name had been sup- 
posed [erroneously] to apply to the Rocky Mountains. 

Prof. Rogers enquired of Mr. Nicollet, if there was any evi- 
dence of the existence of a saliferous formation south of the Yel- 
lowstone River. 

Mr. Nicollet replied, that he had no definite knowledge on the 
subject, having never been there. 

Dr. Houghton, referring to the rocks about the great Salt 
Lake, stated that these formations belonged to the strata of the 
lower portion of the coal series. 

Prof. Rogers said, that in confirmation of the remarks of Mr. 
Nicollet, as to the pseudo-volcanoes of the Upper Missouri, he 
would state that he had been informed by fur-traders and others, 
in whose statements implicit reliance could be placed, that high 
up on the Missouri and Yellowstone, there were these hills of 
burning clay, and that after they were burnt out they sunk down, 
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leaving permanent memorials of the fact. As among the species 
of fossils, (perhaps not more than twenty in number,) collected by 
Mr. N. four proved to be identical with those of the Atlantic cre- 
taceous formation, and as it was probable that future researches 
would show a greater conformity of fossils, we had exhibited be- 
fore us one vast formation, the extremes of which were apparently 
identical in date, and the deposit of one great sea. This became 
the more interesting from the difference which existed between 
it and that of Europe, as among two hundred species of fossils 
which had been found in cretaceous formations of the Atlantic, 
but one, and that even doubtful, has as yet been identified with 
an European species. The evidence appears strong, that the 
fauna of the formation on the two continents was dissimilar, and 
that there was a general identity of the fauna in America, as 
shown by a comparison, by Dr. Morton, of the cretaceous fossils 
of New Jersey with those of Upper Missouri. The Atlantic fos- 
sils corresponding with those of the Upper Missouri, as far as 
observed, are as follows: Ammonites placenta, (Dekay,) some 
very large, also found in New Jersey; A. Conradi, (Morton,) in 
Alabama; Baculites ovatus, (Say,) in New Jersey; Belemnites 
mucronatus, found in New Jersey, Alabama, and English chalk. 

Mr. Redfield mentioned the occurrence of a cretaceous fossil, 
the Hrogyra costata, (Say,) in the city of Brooklyn, opposite the 
city of New York. It was found about sixty five feet below the 
surface, in excavating a well in or through the drift on Brooklyn 
heights. This is believed to be the first authentic memorial of 
the cretaceous formation found in the state of New York. he 
specimen, a very fine one, is in the cabinet of Dr. John C. Gay. 

The Chair stated, that the Association was without a treasurer, 
Dr. Locke having been detained from attending the present meet- 
ing. Dr. Douglass Houghton, of Detroit, was then elected to 
the office ; and the accounts and funds of the Association were 
handed to Dr. H. by the Secretary. 

The Secretary then presented to the Association a collection of 
corals and coral rocks from the West Indies, received last year 
from Mr. Peter A. Brown, of Philadelphia. 

The Chairman remarked, that as it was understood that the 
Secretary was engaged in a series of chemical examinations on 
the corals and coral limestones of the Pacific, it might be inter- 
esting to make some comparison also with those of the West In- 
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dies, and therefore proposed that the specimens presented by Mr. 
Brown be given to Mr. Silliman for this purpose, which was 
passed. 

Mr. James Hall read a communication “on the geographical 
distribution of fossils in the older rocks of the United States.” 

Mr. H. commenced with some general views as to the formation of 
sedimentary rocks. They required for their deposition materials to fur- 
nish the detritus sand or mud of which they were made up; bodies of 
water in which these materials could be suspended, and from which they 
might be deposited according to their density—sand first, and the more 
finely comminuted particles forming mud afterwards. As to the ma- 
rine exuvie they contained, these would depend, as to distribution, num- 
ber and character, materially upon the depth of the ocean, the distance 
from the land or shore at which the matter enveloping them was depos- 
ited, and consequently where they had lived, and the nature of the bot- 
tom upon which they had their existence. 

In connection with this he might be allowed to mention, that Mr. Da- 
na had informed him that the forthcoming reports of the Exploring Ex- 
pedition would contain numerous facts as to the distribution of shells 
and crustacez at the present day. He had met with no essay upon 
this subject, and the few scattered facts which were to be found in dif- 
ferent authors rather stimulated than satisfied curiosity. The few facts 
upon the subject which had fallen under his observation, were now of- 
fered, in the hope of calling the attention of others to the subject, rath- 
er than with the expectation of furnishing any complete solution of the 
problem. 

The rocks which in England are called Silurian, and which in this 
state we have termed the New York system, [under this name are com- 
prehended the Cambrian, Silurian and Devonian systems, which are 
now considered as forming one system,] are known to be of great ex- 
tent in this country. The researches of Murchison in Europe show 
their exient in that continent, and some of their fossil characteristics are 
known to occur abundantly in Siberia. The perfect development, wide 
range and comparatively undisturbed state of these rocks in the United 
States, afford excellent opportunities for studying the condition of the 
ancient ocean, from which they were deposited over wide areas. He 
exhibited a section extending from the eastern part of New York to the 
Mississippi, in which he had endeavored to point out the comparative 
developments of the different strata. Having travelled over this ground, 
he was acquainted with the lithological and fossil characters of the rocks. 
He first considered the changes in lithological character which these 
strata exhibit in proceeding westwardly, and their greater or less devel- 
opment. 
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The lower rocks exhibited by the section, and which were well de- 
veloped in New York, he had met only at a few points westward. 
They occur at Frankfort, Ky., and according to Dr. Owen, on the Mis- 
sissippi at Prairie du Chien, and at the mouth of the Wisconsin. 
Their development at Frankfort cannot well be ascertained. The same 
fossils which typify these rocks in New York are found in Kentucky 
and at the mouth of the Wisconsin. We thus have a uniform compo- 
sition, nearly similar developments and like fossils, extending this great 
distance ; and must, therefore, admit a uniform condition in the depth 
and bottom of this primeval ocean. Already do we know that this ex- 
tent east and west was not merely a margin, but that the same rocks 
extend into Canada and stretch west beyond Lake Huron ; and Profs. 
H. D. and W. B. Rogers have identified them in Pennsylvania and Vir- 
ginia. (Specimens from some of the different localities were then ex- 
hibited.) 

The next was the Hudson River group, made up of shales, shaly 
sandstones, and sandstones with little calcareous matter. This also is 
seen in Ohio, Indiana, Kentucky, and on the Mississippi above Dubuque ; 
but with a change of character—having become more calcareous, so 
much so as to have received the name of Blue Limestone. Its thick- 
ness is apparently less than in New York. In New York its typical 
fossils are of the Conchifera, while with some exceptions the Brachio- 
poda are rare. At the west, the latter are the predominating fossils ; 
while the fossils which are characteristic in New York, are the least 
prominent at the west. Corals and crinoidea are also far more abun- 
dant throughout the group to the west, and indicate a source of the cal- 
careous matter. The crustacea also appear in greater numbers, and tri- 
lobites different from those of the Trenton. Of the Oneida conglome- 
rate, the Medina sandstone, and the Clinton group, we have scarcely 
any definite traces at the southwest. The Niagara group, which is 
next in order, consists in New York of shale and limestone, both being 
highly fossiliferous, the former containing corals, crinoidea, shells and 
trilobites—the latter, chiefly corals. At the west the shale has disap- 
peared with its fossils, and the limestone much increased in thickness, 
and, as in New York, abounds in corals. Here we have the calcareous 
matter increasing as we go west. This mass in the centre of New York, 
only a few feet thick, is two hundred and fifty feet at Niagara Falls, 
and in the western states little less than a thousand. The Onondaga 
salt group, which in New York is upwards of a thousand feet thick, 
has thinned out to the west so as to become almost insignificant. Suc- 
ceeding these we have the Helderberg limestones, an extensive group 
abounding in fossils. They, however, except the two upper limestones, 
all disappear before we leave this state. And these two are well devel- 
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oped in Ohio, Indiana and Kentucky, and also on the Mississippi. The 
general character remains the same, with the exception of being light- 
er colored—the fossils are identical. 

Then come the Marcellus shales and the Hamilton group, which form 
an important part of the series in New York. Its thickness is nearly 
a thousand feet, and contains more individual fossils than all the rocks 
below them. In the eastern part of this state these groups consist of 
slaty and sandy shales and impure sandstone—westwardly, the sand di- 
minishes and the mud increases. In Ohio, &c. the lower member alone, 
a black shale, is visible, and it has thinned down to one hundred or even 
fifty feet, and has apparently lost all its fossils. Here we have a bet- 
ter instance of the gradual change and final disappearance of fossils 
than is elsewhere afforded. ‘The lithological characters also change as 
we proceed west, and in accordance with the laws of mechanical de- 
posits. If the origin of the deposit was at the east, we have first the 
sand—then mud intermingled with sand—then mud alone, and beyond, 
the clear blue ocean without turbidness. 

We may then infer, that in this great ocean, greater depth and quiet 
were found at the west, and at the east a shallower sea and proximity to 
land ; and we have here exhibited the influence of the conditions men- 
tioned at the beginning of this paper. With slight exceptions all the 
intermediate deposits to the Old Red Sandstone may be considered as 
one group, made up of shales, with thin alternating sandy layers and 
flagstones. Going westwardly the shale increases and the thickness di- 
minishes. In the centre of this state it has reached its maximum. 
And in these also the same change in the character of the fossils is ev- 
ident as in that below. Large numbers of Fucoides continue in this 
group for a great extent. In Ohio, this group has diminished from two 
thousand in New York, to four or five hundred feet in thickness, and 
there is even a greater diminution of its fossils; and this gradual de- 
crease of thickness and number of fossils continues, so that in Indiana 
it is almost non-fossiliferous. Here terminates the New York system, 
the rocks of which attain a greater development than perhaps in any 
part of the world. (Mr. Vanuxem thought the Old Red Sandstone 
should not be excluded from the system of New York rocks.) 

We see, then, uniformity of lithological character in the calcareous 
formations is accompanied by uniformity of fossils, and vice versa ; 
and that a change in mechanical deposits at different distances from 


their sources is also attended with change in the fossils. We find too, 
in the first period, which includes the Hudson river group, a higher de- 
gree of vitality over the west portion; and in the second, that of the 
calcareous deposits an organization more fully developed here at the 
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east. In the third division, still greater difference is perceptible in New 
York than west or south. 

The sea here emphatically teemed with life, while at the west it was 
cold, dark and deep, with scarcely an inhabitant. And we may also 
learn that the same rocks may at one point be highly fossiliferous, and 
at another destitute of them, and may thus often be mistaken for differ- 
ent rocks, if sole reliance is placed upon fossil character. The next 
rock exhibits even greater changes in the organic contents and compar- 
ative conditions of the eastern and western extremes of this ocean. 
These consisting of sandstones and shales, red, green and gray, with a 
few shells, fish scales and fragments of bones, are equivalent to the Old 
Red Sandstone of Europe. In the eastern part of New York, it forms 
the Catskill mountains, and in Pennsylvania, it is about two thousand 
feet thick, but it can scarcely be identified beyond the Genesee River, 
nor do we know that it reappears at the west. Then follows a 
coarse conglomerate, which, after the disappearance of the Old Red, 
rests upon the Chemung group. In Indiana, however, the rocks of the 
Chemurg are succeeded by a fine sandstone, which contains beds of 
oolitic limestone, with fossils entirely different from any at the east. 
Succeeding this limestone we have the conglomerate, which at the east 
rests upon the Chemung group. 

Thus we have the great coal formation resting in one place upon the 
Chemung group, at another upon the Old Red Sandstone, and at anoth- 
er upon the limestone, which underlies the coal basin of the west. He 
concluded by remarking, that from what has been said it was evident 
that this immense ocean was bounded on the east by a continent which 
supplied all the mechanical deposits; that during some periods there 
was a cessation of these deposits, and calcareous deposits were produ- 
ced. The influence of these deposits did not extend throughout the 
whole area, and beyond their reach flourished corals and many other 
beautiful forms in security, which thus prevented them from extending 
beyond their own domains. 

{Mr. Hall’s paper was read partly in the morning and partly 
in the afternoon, but it has been given above without division. | 

Dr. Houghton, referring to the paper just read by Mr. Hall, 
said that the sandstone of Lake Superior, lying east from Ke- 
wuna Bay, dips at a moderate angle to the south, or a little east of 
south, and passes under a limerock which he considers to be the 
equivalent of the Trenton limerock of New York; while those 
conglomerates and sandrocks lying westerly from Kewuna Point, 
and flanking the trap on the north, dip to the north, mostly at a 
high angle. ‘These last mentioned rocks are probably contem- 
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poraneous with the New Red, and were doubtless deposited during 
the long period that marked the upheaval of the trap, as trap 
was found, in a very coarse condition, to enter largely into the 
fragmentary material, composing, more particularly, the lower 
strata of these rocks. 

Dr. H. proceeded to state, that the Pentremite limestone men- 
tioned by Mr. Owen, in the part of his paper read yesterday, 
seemed gradually to thin out as it went north, and to exist, after 
we lose it in continuous beds, in strips and patches. 

Prof. H. D. Rogers then said, that if he understood Mr. Hall, 
he considered the black bituminous slate of the west, as the 
equivalent of the Marcellus shale and Hamilton group of the 
New York system combined. A careful examination of that well 
characterized stratum had led him and his brother, Prof. W. B. Ro- 
gers, to regard it rather as the representative of the Marcellus shale 
alone. ‘They had during the last summer and autumn traced 
both the Marcellus shale and the Hamiiton through Pennsylvania 
and Virginia and East Tennessee, to their southwestern termina- 
tions, the former thinning out in Virginia, and the latter abruptly 
disappearing with the ending of the Clinch Mountain in an enor- 
mous fault in East Tennessee. The Marcellus shale, unaccom- 
panied by any indications of the Hamilton group, was subse- 
quently identified by its fossils during the same tour by Prof. 
H. D. Rogers, at Canary Fork, the Harpeth Hills near Nash- 
ville, and other localities in Middle Tennessee ; also in Kentucky, 
southwest of Louisville, and at New Albany in Indiana, the fos- 
sils most frequently met with being the Orbicula corrugata, and 
aminute Lingula. Prof. R. thought that the Hamilton group— 
of which he could discover no trace by organic remains in the 
west, being in New York so remarkably replete in fossils—would 
in accordance with a general law of our strata continue some, at 
least, if not many of its species, as far westward as its sediment- 
ary materials. 

He next adverted to his having met with what he considered 
the Dictuolites Beckii, a Medina species, and F'ucoides biloba, a 
Clinton form, in the so-called blue limestone formation of Cincin- 
nati, and the Strephomena rugosa of the Clinton and higher 
groups of New York in the same blue limestone at Madison, In- 
diana. 
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In reply to Prof. Rogers, Mr. Hail said he did not consider the 
black bituminous shale of the west as the equivalent, but as the 
only representative of the Marcellus shales and the Hamilton 
group. 

The President replied, that there was no equivalent of the 
Hamilton group at the west; the Marcellus shales were far 
more persistent, and were found where the other was entirely 
wanting. And such, too, was the case with regard to some 
other of the New York formations. ‘There was another fact 
worthy of observation, that those species which we are apt to 
deem characteristic, are found to make strange aberrations, 
and may occupy dwellings, to which we perhaps think they 
have no title. Thus he had found in the blue limestone of 
Cincinnati the Dictuolites Beckit and Fucoides biloba, fossils 
which were typical of the Hudson River shales, associated with 
those of the Trenton and Clinton groups. Now he would ask, 
were these species created at an earlier period in the western 
ocean, and did they remain there during the convulsions which 
had elevated the New York rocks? Or did the earlier species of 
the Hudson River group continue on in the west, and thus be- 
come associated with the beings of another era? One or other 
of these suppositions must be correct, if the species have been 
correctly identified. 

Mr. Hall in reply to what had fallen from the President in 
relation to the fossils which he supposed he had found out of 
place, remarked that there were indeed fossils in the Hudson 
River group resembling the Strophomena rugosa, but there was 
great doubt whether they were that fossil. He referred to the 
figure, in the Silurian Researches, of the Leptena tenuistriata, 
which was corrugated in a manner similar to the Strophomena 
corrugata. Similar differences exist in respect to other fossils. 
Mr. Murchison has given a figure of Orthis canalis, which he 
considers distinct from the O. elegantula of Dalman. Von Buch, 
in speaking of this shell, remarks that it is found at the Iron 
Bridge at ————, in England, and that it differs from those from 
Sweden only in being smaller. Similar observations might be 
made in regard to other fossils, and they could only be declared 
distinct or identical by comparison in hand. 

In relation to the F'ucoides biloba, he had seen a similar fossil, 
as well as several other species of Fucoids in the Hudson River 
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group, which were very similar if not identical with those of the 
Clinton group. But he had never seen any thing resembling the 
Dictuolites, except in the Medina sandstone. Both these forms 
might have been called into existence at the period of the Hud- 
son River group, and the conditions favoring their existence have 
never recurred till the subsequent periods of the Medina sand- 
stone and the Clinton group. 

Both the Hudson River group and the Clinton group are at 
distinct points exceedingly different in composition, being at one 
point almost wholly argillaceous and arenaceous, while at another 
they were calcareous. Where these are similar in lithological 
character, the fossils are very similar likewise, and perhaps some- 
times identical. A’ similar example occurs in the formations of 
the Niagara shale and the Delthyris shaly limestone, where sev- 
eral of the points are identical. In the latter there is a shell 
almost precisely similar to the Orthis canalis of Murchison, but 
larger and more resembling the O. elegantula of Dalmau. 

Dr. Emmons enquired whether he had understood Mr. Hall 
correctly, as saying that he considered the Caradoc sandstones as 
equivalent to the Hudson River group. 

Mr. Hall replied in the affirmative, and remarked that they 
also evidently included the Clinton group. 

Dr. D. D. Owen then took up the reading of his paper, “on 
the Geology of the Western States,” where it was left at yester- 
day’s session. 

seneath the black bituminous shale with which the previous remarks 
concluded, are thick beds of limestone, often magnesian, forming a mass 
varying from one hundred to five hundred feet in thickness, and occu- 
pying a vast superficial area, particularly in the north and northwest. 
This is the lead-bearing rock of lowa and Wisconsin, and has yielded 
more lead than any other formation in the western states. ‘The actual 
produce of the mines situated in the Mineral Point district of Wiscon- 
sin and Northern Illinois, was in 1842, 32,000,000 Ibs. of lead. 

It was remarked that in lithological character and mineral contents, 
the formation of this American lead region bore a strong resemblance 
to the “‘scar limestone” and great lead-bearing limestone of the North 
of England, a member of the carboniferous group, and that, were it 
not for the sure test furnished by a comparison of the organic remains, 


one would be strongly tempted to pronounce the formation in Jowa and 
Wisconsin identical with that of the lead region in Northern England ; 


whereas an investigation of the specific character of the fossils proves 
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the limestone of the northwest to be the equivalent of the Wenlock for- 
mation of Murchison in England, some of the Eifel limestones in Ger- 
many, and the Helderberg rocks of New York. e 

Besides the rich lead veins which traverse this formation in the north- 
west, it contains a valuable copper ore and vast quantities of carbonate 


of zinc. 

The most remarkable feature in the paleontology of this great west- 
ern limestone, is the number of imbedded fossil corals, amongst which 
the chain corals hold a conspicuous place, especially in the lowa ex- 
tension of this formation. 

This great limestone formation rests on thin beds of a blue and grey 
limestone, alternating with marls, often a complete mass of agglutina- 
ted shells. It has yielded to the paleontologist more prolific subjects 
for contemplation and research than any other group of western rocks, 
especially in the families of Trilobites, Brachiopoda and Encrinites, and 
has enriched our cabinets with numerous specimens of the marine in- 
habitants of our globe at almost the earliest period to which animal re- 
mains have been traced. Many of them are identical with those found 
in the lower Silurian rocks of England. 

This deposit is thickest near the centre of the Ohio valley, and al- 
ternates towards the northwest. Though it occupies the surface only 
over a comparatively limited area, yet there is every reason to believe 
that it is coéxtensive with the whole mass of superincumbent rocks. 

The metallic veins which are so wide in the overlying magnesian 
limestone of lowa and Wisconsin, thin away on reaching the more ex- 
tensible layers of this underlying shell limestone and marl. 

No inferior rocks are visible in the valley of the Ohio, but near the 
Wisconsin River are sections which show the relation of these lowest 
limestones of the Ohio valley with the inferior rocks. There the last 
described limestones are seen resting on a siliceous sandstone, beneath 
which we have again a magnesian limestone, so like the upper lead- 
bearing magnesian limestone as not to be distinguishable from it in hand 
specimens ; and near low water of the Mississippi, at Prairie du Chien, 
another sandstone is visible beneath this lower magnesian limestone of 
the Wisconsin River. No well defined fossils have been found in these, 
the sandstones and lower magnesian limestones of the northwest, so 
that it becomes difficult to pronounce on their equivalencies. Judging 
from the lithological character, absence of fossils, mineral crystalliza- 
tions, geological position, it seems probable that they correspond to the 
formation in the lead region of Missouri. It is highly probable, too, 
that the lower magnesian limestone of Wisconsin is cotemporaneous 
with the calciferous limerock of the New York geologist, as well as 
with the magnesian limestone that forms the Natural Bridge in Virginia. 
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An important problem still remains to be solved with regard to the 
mineral lands of the west. We have seen that the metallic veins so 
productive in the thick beds of the upper magnesian limestone of Iowa 
and Wisconsin, dwindle away on reaching the underlying thin layers 
of shell limestone. Now the question for solution is: do these mineral 
veins, when they reach the underlying magnesian limestone, again ex- 
pand and become productive ? 

Such are the geological formations of the beautiful valley of the Ohio, 
projected by nature on a scale of grandeur commensurate with the vast 
territory, the mighty vegetation, the majestic rivers, the gigantic forests, 
and the wide expanse of trackless prairie, that characterize this magni- 
ficent region of the west. 

Dr. Owen concluded his remarks by a series of queries intended to 
draw the attention of other geologists to some points in western geology 
which still demand investigation. 

The hour of 6 having arrived, the Association adjourned. 

The Chair reminded the meeting that Mr. Emerson would 
favor the Association and the public with a lecture, on the impor- 
tance of natural history as a branch of common education, at 
74 o’clock this evening. 

|Our engagements to various correspondents forbid the contin- 
uation of these “Proceedings,” and we are reluctantly compelled 
to postpone the remainder to our October No.—Eps. Am. Jour. | 


Arr. XVII1.—Description of a new species of Torpedo; by D. 
Humenreys Storer, M. D.—with a plate. 


[Read before the American Academy of Arts and Sciences, April 25th, 1843.] 


In the January number of the American Journal of Science 
and Arts, I made a slight reference to a species of Torpedo which 
had been taken a few weeks previously upon the coast of Massa- 
chusetts. The description of a species captured on the coast of 
Ireland, published by William Thompson, Esq., Vice President 
of the Belfast Natural History Society, in the Annals of Natural 
History, answered so well to my specimen, that I was led to sup- 
pose it must be the nobiliana, Buonaparte. When however I 
carefully compared, with mine, the description and figure of the 
foreign species, contained in the second edition of Yarrell’s Brit- 
ish Fishes, I found no siight differences in the form of the disk 
of the body—in the size of the pectoral and caudal fins, and in 
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the situation and form of the temporal orifices in the two speci- 
mens ; and at once suspected the American fish must be an un- 
described species. As Yarrell’s figure was engraved from a dried 
specimen, and consequently might “not perfectly represent the 
form of the fish, I wrote to Mr. Yarrell, stating to him my doubts 
of the identity of the two fishes, and presenting him with my 
figure. His opinion coincides perfectly with mine. I have there- 
fore the pleasure to offer you a description of a Torpedo hitherto 
unknown to men of science ; and as no other species of this genus 
is known to exist on the shores of our hemisphere, I shall call it 
Torpedo occidentalis. 

Dr. Mitchill introduced the Raia torpedo into his “ Fishes of 
New York,” published in 1815, upon the authority of several fish- 
ermen with whom he had conversed, who had been electrified 
by a species of Ray, when they were detaching it from the hook 
with which it was taken. He had never seen a specimen, but 
had no doubt of its being the common torpedo, and consequently 
catalogued it as such. Since the appearance of Dr. Mitchill’s 
paper, I cannot find any farther notice of the existence of the 
electrical Ray in our waters. Ia my Report on the Ichthyology 
of Massachusetts, published in 1839, I cited the testimony of sev- 
eral observers to prove that an electrical fish, known as the cramp- 
fish, was occasionally taken on the shore of Cape Cod, but had 
never been seen by a naturalist. During the month of November, 
1842, a specimen of this long looked for species was captured at 
Wellfleet by Mr. Seth N. Covell, and I was so fortunate as to ob- 
tain it. 

For the following valuable letter [ am indebted to Capt. Na- 
thaniel E. Atwood of Provincetown. This gentleman, for nearly 
a quarter of a century, has been a practical fisherman. 

“In answer to your first question, my father came to live on 
the south side of this harbor, called Long Point, in 1819. Previ- 
ous to that time I never saw acramp-fish. It happened that year, 
and four or five years after, that cramp-fish were found uncom- 
monly plenty. I should think at this place there were found 
from sixty to eighty per year. Since that time they have been 
very scarce, and for the last ten years previous to this, I think 
the whole number found would not exceed thirty; this year 
about a dozen have been found. They are found here in the 
months of September, October, and November, and at no other 
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time of the year. The smallest I ever saw, I should think did 
not exceed twenty pounds weight, and was about as large as the 
head of a barrel; the largest I should think might weigh from 
one hundred and seventy to two hundred pounds; but as I have 
never weighed any of them, I cannot exactly tell their weight. 
The largest circumference is about twelve feet, or four feet diam- 
eter. You ask if I have ever received a shock from them? I can 
truly say that I have received a great many very powerful shocks, 
which have thrown me upon the ground as quick as if 1 had been 
knocked down with an axe. Although this shock is so powerful 
and severe, I have known individuals when taken from the water 
alive not to exhibit that power if they possessed it. You ask how 
they are captured? The largest number of their own accord run 
ashore upon our sandy beach. I have known two to be taken 
with the hook in our bay by persons fishing for other fish ; and 
others, being discovered in the day time near the shore, are har- 
pooned and dragged on shore. 

“You also ask if I have known any one to receive a shock 
without having taken the fish up with the hand? I have received 
many shocks by taking hold of the pole of the harpoon, when I 
was at the distance of eight or ten feet from the fish, but the 
shocks are not so severe. I have also felt its effect when holding 
the rope attached to the harpoon, but in this and in cutting the 
liver from the fish when it is nearly dead, there is generally noth- 
ing more than a numbness felt in the fingers, and they seem to 
incline to straighten, so that I have known it difficult to grasp 
the handle of the knife while cutting the fish.” “It does not 
run on shore on the north or town side of our harbor.” “ No part 
of the cramp-fish is used except the liver ; this contains very good 
lamp-oil, equal to purified sperm-oil. 1 have never known it used 
for any other purpose of late; but formerly it was used for cramp, 
by bathing the parts afflicted, and it has been taken inwardly for 
cramp in the stomach, but of its effects when thus given I know 
nothing. The smallest of the fish I have seen, produced about 
one pint of oil, and the largest produced three gallons; the com- 
mon size fish produce from one to two gallons.” 

The entire length of my specimen, which is a female, is four 
feet and two inches, and its greatest breadth is three feet: the 
greatest length of the pectoral fins is two feet, and their greatest 
breadth is fifteen inches. ‘The first dorsal fin, which is three 
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inches and a quarter long and five inches high, is situated at the 
posterior portion of the pectorals, one half of its base being poste- 
rior to those fins. ‘The second dorsal is two inches long, and two 
inches and three quarters high; it is two and a half inches back 
of the first dorsal, and three inches anterior to the commencement 
of the upper lobe of the caudal fin. The ventral fins are ten 
inches long, and five and a half inches wide. The anus is large, 
and is situated beneath the middle of the ventrals. The caudal 
fin is nearly triangular ; its lower portion is the larger: the depth 
of this fin at its posteror extremity when expanded is eleven inch- 
es ; its posterior margin is straight. The globe of the eye, which 
is circular, isan inch and a quarter in diameter: the cornea is 
oval ; its longest diameter is one half of an inch, and is directed 
obliquely outwards; its shortest diameter is three eighths of an 
inch. ‘The spiracles are oval, and smooth at their edge; they 
are one and a quarter inch in their largest diameter, and one inch 
in their shortest diameter, and are directed outwards and a little 
forwards. On the anterior and inner surface of the spiracles, just 
within the orifice, is a plaited membrane, the folds of which re- 
semble somewhat the nasal septa; the longest of these folds are 
next to the median line, and they gradually diminish in length 
as they recede from it. The mouth when closed, measures six 
inches across from the angles, and when opened to its widest ex- 
tent, it measures from the middle of the upper to the middle of 
the lower jaw five inches. The teeth are numerous, small and 
sharp—broad at their bases, and pointed at their extremities like 
spines. When the fish is placed upon its under side, and the 
anterior extremity of the disk is turned backwards, the nostrils are 
observed about three inches beneath its edge: they are covered 
above by a membranous prolongation, formed by a fold of the skin 
which arises from their exterior angle and is continued to the me- 
dian line; the free edge of this fold is five eighths of an inch wide 
at its greatest width. A second fold commences at their outer 
upper angle, and passes downwards and inwards to the middle of 
the lower edge of the aperture. A third fold commences n®ar the 
middle of the second, and is directed outwards and a little down- 
wards. ‘The nasal cavity is divided by a horizontal plate into 
two portions, and at right angles to this proceed numerous small 
septa going to the upper and lower margin of the nostrils. The 
color of the whole upper surface of this species, is a dark brown 
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with a few almost black dots distributed over it: the body be- 
neath is white. 

My friend Dr. Wyman dissected the electrical organs, and has 
furnished me with the following notes. 

The electrical organs of the Torpedos have already been well 
described, especially by Mr. Hunter and Mr. John Davy ; and in 
the present species there exists nothing which does not sufficient- 
ly correspond with the descriptions of these anatomists. ‘The or- 
gans in which the electricity is developed, are situated in the space 
comprised between the anterior edge of the pectoral fin and the 
cranium, the outline of which is sufficiently obvious in the plate. 
They are of a kidney shape, the concave edge being directed 
towards the bronchi, and measure fifteen inches in leugth and 
eight in breadth. They consist of multitudes of triangular, quad- 
rangular and hexagonal columns, extending from the upper to the 
under surface of the body, and each column is subdivided into 
numerous cavities or cells by transverse septa, of which Mr. 
Hunter counted more than one hundred to the inch, and each 
cell is filled with a gelatinous fluid. ‘The most remarkable pecu- 
liarity, however, is the disposition of the nerves by which the 
electrical organs are supplied, and which have undergone a devel- 
opment of which there is probably no parallel in the class of fishes. 
The fifth and eighth pairs of nerves are the electrical nerves. 
The fifth pair of nerves, B, is distributed to the anterior part of 
the head, and the anterior portion of the electrical apparatus ; and 
the eighth, C and C’, known as the vagus or branchio-gastric 
nerve, has its usual distribution to the organs of respiration, and 
the esophagus and stomach, and in these directions its branches 
are of the usual size ; but the additional branches which go to the 
batteries, as also is the case with those of the fifth, have acquired 
a volume many times that of the spinal marrow itself, and are to 
be regarded as an index of the great activity of the organs to 
which they belong. One other peculiarity equally remarkable 
remains to be noticed, viz. the ganglia from which the posterior 
nerves, the eighth pairs, originate. By referring to the plate the 
following parts will be seen: 1. cerebral hemispheres; 2. optic 
lobes; 3. cerebellum. ‘These constitute the brain properly speak- 
ing, and have the same relative size as in the Raiade generally ; 
but behind is a ganglionary mass (4) which exceeds the brain 
itself in bulk, and from which the electrical nerves, as will be 
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seen in the plate, are derived; this has been denomjnated the 
branchio-gastric ganglion in fishes, and as well as the nerves 
which have been already described, will serve to indicate the im- 
mense activity of the electrical apparatus. 

EXPLANATION OF PLATE III. 

Fig. 1. Torpedo occidentalis. 

Fig. 2. Brain. 1. Cerebral hemispheres. 2. Optic lobes. 3. 
Cerebellum. 4. Branchio-gastric ganglion. A. Olfactory nerve. 
B. Fifth pair; B’, branch to the anterior part of the head. C,C’. 
Branchio-gastric or electrical nerves; D, branch to esophagus and 
stomach ; E, spinal marrow. 


Arr. XIX.—Description of some New Species of Plants; by 
S. B. Buckvey, A. M. 


[Beine unable to find room for Mr. Buckley’s detailed account 
of a botanical tour through the mountains of Alabama, Georgia, 
Tennessee, and Carolina, we have, in accordance with his re- 
quest, merely extracted the description of new species for present 
publication. We also append, ina note, the diagnostic character 
of a new genus of Santalacez, established by Dr. Torrey, upon 
materials chiefly furnished by Mr. Buckley, to whom it is dedi- 
cated ; a full account and figure of which will hereafter be given 
in this Journal.*—Ebs. | 


SrrePTopus MACULATUS (7. sp.): stem and nerves of the lower 
surface of the leaves minutely pubescent ; leaves sessile, ovate- 
lanceolate, acuminate ; pedicels generally in pairs at the summit 
of the branches, not distorted ; sepals subspatulate, acuminate, 
yellowish-white with numerous purple spots, rather longer thaa 
the filaments; anthers oblong; style longer than the stamens ; 
stigma short. 


* Buckxieya, Torr.—Flores dioici. Perigonium calycinum, profunde quadripar- 
titum ; laciniis demum deciduis. Masc. Stamina 4, perigonii laciniis opposita. 
Fem. Perigon. tubo cum ovario connato; limbo quadripartito. Discus epigynus 
carnosus, breviter quadrilobus. Stamina nulla. Ovarium inferum, unilocularis, 
uniovulatum ; stylus unicus brevis; stigma quadrilobum. Drupa oblonga, com- 
pressa, putamine crustaceo, suleato. Semen endocarpio adherens. Embryo in axi 
albuminis copiosi carnosi reclusus, gracilisx—Arbuscula Tennesseensis. Folia al- 
terna, disticha, integerrima, scabro-pubescentia. Flores terminales, parvi, ¥ irides ; 


masculi umbellulati: fcem. solitarii. 
B. pisticHoPpHyLLA = Borya distichophylla, Nutt. gen. N. Am. pl. 2, p.232. 
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Cumberland Mountains, Tennessee: flowers in April. Plant 
1-2 feet high, with the habit of Streptopus lanuginosus, but dif- 
fers from that species in its larger flowers and spotted sepals. 


SMILAX GRANDIFOLIA (7. sp.): leaves cordate ovate, abruptly 
acuminate, smooth, shortly petioled, 5-7 nerved; flowers nu- 
merous, reddish brown, on peduncles 1-2 inches long, anthers 
yellowish white ; stem terete, and upper branches often unarmed ; 
prickles slender, 3-4 lines long, and very acute. 

Hab. Alabama and Mountains of North Carolina. July. 

Stem climbing, 8-10 feet long, often the whole plant nearly 
smooth or with a few scattered prickles. Leaves large, on petioles 
2—4 lines long. Differs from S. rotundifolia in its larger leaves, 
longer peduncles, more numerous and differently colored flowers, 
and more slender prickles. 

Puaceta Pursui (n. sp.): assurgent, pilose ; upper leaves ses- 
sile, pinnatifid, lower petiolate and subpinnate ; lobes lanceolate ; 
acute segments of the corolla fimbriate.—Whole plant, especially 
the leaves and calyx, very hispid. Flowers blue, in a simple ter- 
minal raceme ; pedicels elongated ; stamens exsert ; anthers oblong 
elliptic; style two-cleft, longer than the stamens. Differs from 
P. fimbriata of Michx. in its blue and more numerous flowers, 
erect habit, and also in being larger and much more rigid and 
pilose. Phacelia fimbriata, Pursh, Flora, Vol. I, p. 140. 

Hab. Western and Southern States. Mr. John Carey, of New 
York, showed me the error into which Pursh had fallen in sup- 
posing this plant to be P. fimbriata, of Michaux. 


Puace cia Frimpriata (Michr.): procumbent, assurgent ; upper 
leaves sessile, pinnatifid, lower petioled, subpinnatifid ; lobes of the 
upper leaves sublanceolate, acuminate; segments of the lower 
leaves ovate, subobtuse ; raceme solitary, short ; corolla white, sub- 
rotate, lobes of the margin ciliate ; flowers subdistant on elonga- 
ted pedicels. 

Hab. High mountains, North Carolina. Michaux, Flora, Vol. 
p. 134, 

Whole plant slightly pilose or nearly smooth, 6-8 inches high. 
Easily distinguished from the preceding by its procumbent habit, 
white subrotate corolla, and fewer flowers. It is also much 
smoother and less rigid. 
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PHACELIA PUSILLA (n. sp.): leaves sessile, pinnatifid; segments 
obovate, abruptly acuminate ; racemes simple; pedicels short or 
elongated ; divisious of the corolla round, entire; flowers pale 
blue or white, nearly as large as in the two preceding species; 
stamens exsert ; sepals linear-oblong, acute, % the length of the 
corolla. 

Hab. Prairies of Alabama. Flowers in April. 

Whole plant pubescent, subglaucous, branches numerous, uni- 
ted near the root, assurgent, capsule ovate, villous. 


PHACELIA BREVISTYLIS (7. sp.): leaves petioled, pinnatifid ; 
segments slightly incised, lobes subcuneiform , segments of the 
corolla blue, round, entire; anthers subincluded ; styles shorter or 
equalling in length the corolla; capsule orbicular, hairy, in length 
nearly equal to the short style ; racemes terminal ; pedicels elon- 
gated. 

Hab. Limestone rocks, Hamburg, Wilcox County, Alabama. 
Flowers in April. 

Stem branching, and with the petioles slightly pubescent; leaves 
smooth, with a few scattered hairs on the margins and both sur- 
faces. Distinguished from P. bipinnatifida by its smaller flowers, 
subincluded or included style and filaments, and the larger and 
less incised lobes of its leaves. 


Anpromepa (LeucoTHEeA) monTANA sp.): leaves perennial, 
subcoriaceous, ovate-lanceolate, entire and minutely serrate, mar- 
gins ciliate ; flowers in large terminal or axillary panicles; pedi- 
cels 3-bracted, the two upper bracts opposite the lower at the 
base ; bracts subulate, stem of the panicle pubescent.—Shrub 5—6 
feet high, rigid, leaves nearly two inches long and one broad, on 
petioles about half an inch long. ‘The upper portions of the stem 
have scattered mucronate glands, appressed and pointing upward. 

Hab. High mountains of Virginia and North Carolina. 


AnpRoMEDA (ZeENoBIA) RECURVA (7. sp.): leaves deciduous, 
ovate, acuminate, serrate, glabrous ; corolla cylindrical, 5-toothed ; 
anthers biaristate, included ; calyx of 5 sepals, 2-bracted.—Shrub 
3—4 feet high; stem smooth and much branched. Flowers in 
long, naked and somewhat recurved racemes; pedicels short. 
Leaves about 24 inches long and 14 broad; petioles 2—5 lines 
long, midrib and veins of the leaves slightly pubescent. ‘This 
species has an aflinity to Andromeda racemosa, but differs in its 


id 
4 


Mr. Buckley on some New Species of Plants. 173 
biaristate anthers, recurved racemes, larger leaves, and it is also a 
smaller shrub. 

Hab. Mountains near Paint Rock, Tennessee, and the Warm 
Springs, North Carolina.—F lowers in April. 

Ancetica Curtisu sp.): leaves large, bipinnately divided, 
segments subcordate or lanceolate ; submucronate ; stem 
glabrous, terete, striate, involucre and involucels none.—Stem 
large, about 3 feet high, petioles large, long, and sheathed at the 
base ; segments of the leaves 3-5, leaflets large and deeply lacini- 
ate, umbels crowded, fruit large, oblong, elliptical, commissure 
with 2 vitta, laterai wings as broad as the seed. 

Hab. High mountains of North Carolina, especially the Bald 
Mountain in Yancey County, where it was discovered in flower 
by the Rev. M. A. Curtis. 


ARUM POLYMORPHUM (7. sp.): stemless; leaves ternate, ovate, 
acuminate, outer leaflets rhomboid-ovate, auricled or deeply divid- 
ed, approaching a pentaphyllous form ; spadix clavate, longer than 
the subcylindric tube; fertile florets crowded around the base; 
spathe peduncled ; tube subcylindric, broadest at the top; lamina 
ovate, acuminate, longer than the tube; stem 1-13 feet high, 
form of leaves very variable, but generally the outer ones are 
more or less divided near the base ; fruit, scarlet berries, few and 
crowded at the base of the spadix.—I have a subpentaphyllous 
form, collected on the banks of the French Broad, in which the 
spadix is more attenuate towards the apex. It is possible that this 
form may be the A. quinatum of Nuttall. 


Carex Caroiiniana (. sp.): styles 3; pistillate spikes 2-3, long 
exsertly pedunculate ; scales of the fertile florets ovate, acute, as 
long or longer than the perigynium ; perigynium triquetrous, sub- 
acuminate, achenium ovate, elliptical, 3-angled, angles subacute ; 
scales of the staminate spike ovate, subobtuse, reddish-brown ; 
culm compressed, striate, subfiliform, fertile florets few and small, 
3-6, generally 3, on long filiform peduncles ; radical leaves nume- 
rous, 4—6 lines wide, as long or longer than the culms, culms nu- 
merous. 

Grows in tufts, Table Mountain, South Carolina, April to May. 


CaREX MISER (”. sp.): styles 3; staminate spike solitary ; pis- 
tillate spikes 2-3, lower one shortly peduncled, erect ; bracts 
smooth, ovate, subacuminate, with membranaceous margins ; pe- 
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rigynium lanceolate, acuminate, 3-sided, twice the length of the 
bracts; achenium ovate-lanceolate, 3-angled, shorter than the 
styles ; scales of the staminate spike oblong, subobtuse, margins 
membranaceous ; stem slender, erect, triquetrous, radical leaves 
numerous, subsetaceous, shorter than the culm, which has 2 or 
3 setaceous leaves near the summit longer or equalling in length 
the spikes ; spikes small, aggregated near the summit of the culm, 
and nearly covered with a reddish brown color. 

Hab. Summit of Roan Mountain, North Carolina. 

Carex STYLOFLEXA (7. sp.): stigmas 3; staminate spike solitary ; 
pistillate spikes 2-3, lower exsertly and long-peduncled ; peduncles 
filiform ; pistillate scales linear, acute, nearly as long as the fruit, 
with broad membranaceous margins ; perigynium rhomboid-ovate, 
subtriquetrous, inflated, and slightly curved at the apex; acheni- 
um obovate, 3-angled, angles prominent, subacute ; stem smooth, 
slender, 3-angled ; leaves linear-lanceolate, smooth, shorter than 
the stem ; peduncle of the staminate spike varies in length from 
a few lines to 5 or 6 inches; scales of the staminate spike mem- 
branaceous, lanceolate, acute. 

Hab. Mountains, Macon County, North Carolina. 


DieRVILLA SESSILIFOLIA (7. sp.): leaves sessile or subamplex- 
icaule, oblong-ovate, lanceolate, acuminate, glabrous; capsule cy- 
lindric-oblong, acuminate, crowned with the subulate-setaceous 
teeth of the calyx, beak short.—Diervilla trifida, ¢. Torr. §* Gray’s 
Flora, Vol. 2, p. 11. 

Hab. Mountains of North Carolina, June to July. 

Stem 2-4 feet high, branched, leaves 2-4 inches long, obscure- 
ly serrate, flowers crowded near the summit or at the summit of 
the branches on peduncles from the axils of the leaves; peduncles 
3-6 flowered ; flowers sessile or pedicellate. Differs from D. tri- 
fida in its sessile leaves, shorter beak, and larger cylindrical capsule. 


Hypericum GRAVEOLENS (”. sp.): stem simple or slightly 
branched, terete, smooth; leaves oblong-ovate, clasping, punctate 
on the lower surface ; owers in terminal or axillary cymes; sepals 
linear-lanceolate ; petals narrow, oblong-lanceolate ; stamens nume- 
rous, filaments nearly the length of the styles and petals; styles 
3, nearly twice as long as the carpel ; stem 2-3 feet high; flow- 
ers large, numerous, in a somewhat trichotomous cyme ; leaves 
usually about two inches long and little more than an inch 
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broad.—Whole plant when touched emits a strong and unpleasant 


odor. 
Hab. High mountains, North Carolina. Flowers, July to Aug. 


ScuTELLARIA ARGUTA (mn. sp.): leaves cordate, ovaie, dentate, 
long petioled ; stem and petioles pubescent ; calyx short, teeth of 
the calyx obtuse ; flowers small, few, in axillary or terminal ra- 
cemes; leaves smooth, with a few minute hairs on both surfaces 
and the margins ; stem subprocumbent, 8-12 inches long; leaves 
14-2 inches long, 1-14 inches wide, petioles 2-24 inches long, 
teeth of the leaves large, subobtuse, upper surface of the leaves 
deep green, under surface pale green. 

Hab. Black Mountain, North Carolina, near the head of the 
Swaninoa River; generally grows on large rocks. Flowers, 
July to August. 


Vaccinium HIRSUTUM sp.): leaves deciduous, ovate, entire, 
slightly mucronate, nearly sessile ; corolla oblong, and nearly 
closed at the apex, with five short teeth ; anthers awnless, includ- 
ed; filaments and style hairy ; berry globose, many-seeded ; whole 
plant, including the flowers and fruit, thickly coated with small 
hairs.—Plant about a foot high, much branched ; flowers in small 
terminal or axillary racemes; pedicels one or two-bracted. The 
hairy flowers and fruit of this species will easily serve to distin- 
guish it. 

Hab. Mountains, Cherokee County, North Carolina. 

PINNATIFIDA sp.): leaves tripinnately divided; seg- 
ments ovate-lanceolate, cuspidate ; stem smooth, striate, branch- 
ing towards the summit, with one or two long petioled leaves 
near the base ; petioles of the lower leaves about 12 inches long, 
and those of the upper an inch, or nearly sessile ; umbels few, ax- 
illary and terminal, 10-12 rayed ; involucels naked or with one or 
two small leaflets; fruit elliptical with prominent ribs, dark 
brown when mature ; flowers yellow. 

Hab. Banks of the French Broad River near the Warm Springs, 
and near Sugar Town Falls, Macon County, North Carolina. 


THALICTRUM DEBILE (”. sp.): stem low, procumbent or assur- 
gent, much branched, glabrous, dicecious or polygamous ; flow- 
ers few, on axillary or terminal peduncles ; leaves on long petioles, 
ternately or biternately decompound; leaflets small, petioled, 
broad or rounded, crenately and obtusely lobed ; carpels oblong, 
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strongly ribbed and slightly stipitate, about the length of the 
slender style; filaments filiform, anthers linear, elongated, acute.— 
Plant 6-8 inches high, sending out numerous branches near 
the root. Petioles 1-2 inches long; those of the leaflets 3 lines 
to an inch ip length. Differs from T’. dioicum in being procum- 
bent, much smaller, and in having petioles to the leaflets, and 
fewer flowers. 

Hab. Rich woodlands near Allenton, Wilcox Co., Alabama, 
March and April. The stem and leaves decay and disappear 
about the first of May. 

Iris Duerincku sp.): bearded, leaves subfaleate, ensiform ; 
scape 1-4 flowered ; petals obovate-spathulate, deflexed ; filaments 
inserted into the tube of the corolla; anthers linear oblong.— 
Stem 6-12 inches high, generally longer than the leaves. F'ila- 
ments exsert from the tube nearly one third the length of the co- 
rolla; tube of the perigonium elongated, slender, exsert. A variety 
is stemless, one-flowered, with the leaves much longer than the 
flower. Described from specimens received from Prof. Duerinck, 
who collected them near St. Louis, Missouri. It is probable that 
this species is the Iris Missouriensis, of Martins, which name be- 
longs to a species previously described by Nuttall. See Martins’ 
Delectus seminum Horti Botanici Louvaniensis, 1840. 


JUSTICIA LETEVIRENS (”. sp.): leaves lanceolate, ovate, acumi- 
nate ; flowers axillary and terminal, white, in cylindrical com- 
pact spikes.—Stem erect, simple or branched, nearly 12 inches 
high, slightly glaucous. Leaves large, 2~3 inches long, 1-2 inch- 
es wide, glabrous on the lower surface, slightly hairy above, grad- 
ually tapering into short petioles. Flowers numerous in a com- 
pact bracted spike ; bracts ovate ciliate ; tube of the perigonium 
exsert, caducous ; corolla 3—4 toothed ; filaments 2, slender, inserted 
and included within the tube of the corolla; capsule at the base 
surrounded with numerous filiform bracts (calyx ?) 

Hab. Near rivers in shady woods, Wilcox Co., Alabama; flow- 
ers during the summer. 


Matva LeContu (x. sp.): leaves subsagittate, entire, obtuse, 
dentate ; teeth large, obtuse; lower surface of the leaves very 
pubescent ; midrib and veins prominent ; upper surface scabrous ; 
sepals ovate, acute ; involucre 5-6 leaved, as long as the calyx; 
carpels wrinkled.—Stem shrubby, 4-5 feet high, pubescent, much 
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branched, flowers large, pale red ; leaves numerous, rather small, 
on petioles 6 lines to an inch long; under surface greenish white, 
and covered with a dense, soft, woolly pubescence. A well de- 
fined species; described from specimens received from Maj. 
LeConte, who collected them in the southern part of Georgia. 


Preris ALABAMENSIs (7. sp.): frond pinnate ; leaflets alternate, 
linear-lanceolate ; pinnule alternate, oblong-lanceolate, terminat- 
ing abruptly at the base, sessile, generally auricled on the upper 
basal margin ; stipe and rachis smooth, black.—Frond 4-6 inches 
long, 2-3 broad, with an oblong-lanceolate outline ; easily distin- 
guished from other species growing in the United States, by its 
auricled pinnule. 

Grows in tufts on limestone rocks, that form the banks of the 
Tennessee River, at the foot of the Muscle Shoals, Alabama. 


Puiox GLutinosa (n. sp.) viscid-pubescent ; leaves oblong-lan- 
ceolate, mucronate ; divisions of the calyx long, setaceous; tube 
of the corolla twice the length of the calyx; flowers bright red 
or scarlet.—Stem simple, erect, about 12 inches high; whole 
plant covered with a glutinous pubescence. Differs from P. aris- 
tata in its simple, erect stem; bright red or scarlet flowers, and 
its leaves are also broader as well as mucronate. Phlox aristata 
has many assurgent stems from the same root ; this species rarely 
if ever more than one. 


Hab. Pine woods, Black’s Bend, Wilcox Co., Alabama: May. 


Art. X X.—Ornithichnites of the Connecticut River Sandstones 
and the Dinornis of New Zealand. 


Ir is with great pleasure, not unmingled perhaps with some 
pride, that we present to our readers the following correspondence 
between Dr. James Deane, the original observer of the Ornithich- 
nites, (so well and boldly described by Prof. Hitchcock, ) and Dr. 
Mantell of England, to whom we had the pleasure last sunimer 
of transmitting a very full and beautiful series of these tracks 
collected by Dr. Deane, and accompanied by the letter which 
follows. 

The greatest scepticism has existed in England in relation to 
the truth of Prof. Hitchcock’s and Dr. Deane’s inferences from 
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these singular impressions, on the part of those enjoying the 
greatest and best deserved reputation in paleontology and com- 
parative anatomy. This is not surprising when we reflect on the 
important bearing which the facts if admitted weuld have on our 
preconceived notions of the fauna of this comparatively ancient 
geological era. But we believe the evidence on which these 
inferences rest has never been fully presented to any mind com- 
petent to judge of the facts, without resulting in the most thor- 
ough conviction of their correctness. 

The letter from Dr. Owen will be read with peculiar interest, 
as containing in a most desirable form, the first information which 
it has been in our power to present of that most interesting dis- 
covery—the existence of the immense Dinornis Nove Zelan- 
dia, so valuable in bearing out and confirming the views of Prof. 
Hitchcock in relation to the authors of the fossil impressions in 
the Connecticut sandstones. 


Letter of Dr. Deane to Dr. Mantell. 


Dear Sir,—With this letter you will receive through Prof. Sil- 
liman of Yale College, a box of fossil footmarks derived from 
the New Red Sandstone of the Connecticut, a considerable riv- 
er intersecting this State. ‘These beautiful fossils, indicating a 
high grade of animal existence in a period of the earth so im- 
mensely remote, may well be regarded among the wonders of 
paleontological science. Prior to the year 1834 the traces of ex- 
tinct birds so low down in the geological series, were altogether 
unknown, and even now that the accumulated evidence of the 
fact is so overwhelming, the assumption that they are such, is 
received with grave circumspection. ‘That the footsteps of Con- 
necticut River are, however, the authentic traces of extinct birds, 
is confirmed by the undeviating comparisons they bear to living 
nature. In the year just mentioned my attention was attracted 
to these splendid relics, so boldly displaying the essential charac- 
ters of foot-prints of living birds, that I could not hesitate con- 
cerning their origin, although no effort of the mind could com- 
prehend the period of their antiquity. The impressions were 
perfectly defined, succeeding each other in the determinate order 
of living birds, and being aware that footsteps of animals upon 
rocks were unknown, or at least controverted occurrences, I 
communicated the discovery to Prof. Silliman of Yale College, 
and to Prof. Hitchcock of Amherst College, then geologist to the 


Dr. Deane’s Letter to Dr. Mantell. 179 


state of Massachusetts. Both gentlemen admitted the plausibil- 
ity of my statements, yet remained incredulous as to inferences, 
ascribing the origin of these remains to accidental causes, and it 
was only after accurate models were transmitted to them, that 
the real truth was obvious. Prof. H. then gave the specimens 
an inspection which resulted in the unqualified conviction that 
these foot-prints were genuine vestiges of birds. He subsequently 
explored the entire valley of the Connecticut River with extra- 
ordinary success, the details of which he has given to the scien- 
tific world in several treatises of great ability. 

During the past year I have received letters from Prof. Silliman, 
enquiring if I could furnish such examples of these fossils, as 
might appear to establish the fact that they were unquestionable 
footsteps of birds, but it is only at this time in my power to render 
a satisfactory reply, and that reply is most emphatically expressed 
by the beautiful specimens I now have the pleasure of sending you. 
You cannot fail to observe, notwithstanding the enormous con- 
trast in the size of these footmarks, the striking resemblance they 
bear to each other, and for distinctness and beauty of impression, 
and fidelity to living nature, the O. tuberosus is most remarkable 
of all, indeed its perfection supplies a model for the compara- 
tive anatomist. Although the distinct varieties of these imprints 
hitherto discovered, established several intrinsic characters com- 
mon to all, such as succession of feet, numbers and arrangements 
of toes, form and insertion of claws, &c., it was not until the 
discovery of this variety that an example occurred so faultless as 
to illustrate the construction of the joints with precise accuracy, 
although Prof. Hitchcock had long suspected the truth that its 
perfection reveals. In exploring the bed of the river at low wa- 
ter in 1841, I was gratified with the discovery of several new 
species of these imprints, exquisitely perfect. If they had been 
made in wax and turned into solid stone, they could not have 
been more so. ‘The material upon which the animal trod pos- 
sessed a degree of tenacity not only to retain distinctly the lobate 
form of the respective joints, but even in some rare instances, 
the corrugations of the integuments. In them every feature of 
the impression is without blemish, the ridges marking the boun- 
daries of the joints and also of the toes being clear, sharp and 
correctly defined, and the impress vividly distinct. These fea- 
tures are all displayed by examples now before you. The sur- 
face of the rock is compact and smooth, and I wish to call your 
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attention to the fact that the part depressed by the weight of the 
bird is so condensed as to appear to be enamelled, and is extremely 
hard. Each tuberous joint presents the appearance of being 
swayed by a distinct blow rather than being moulded by a fleshy 
joint. In some examples there is no concavity in the depression 
of the individual joints, on the contrary the surface is flattened 
and may properly be illustrated by the impress of a hammer upon 
a mass of lead. [Nos. vi, xv to xvi, inclusive.]| The beauty 
and perfection of the impressions seem due to the condition of the 
plastic material at the time of receiving them, and the finest ex- 
amples are those in which the impressions are most superficial, 
being evidently made when the surface of the stratum had been 
subjected to a partial process of desiccation, just at that point suf- 
ficiently hard to take as well as receive the minutest lines. This 
peculiarity is very apparent in your collection; in some of the 
specimens the surface is thoroughly enamelied by this drying pro- 
cess, and it is an indispensable condition to the complete preser- 
vation of these remarkable fossils. ‘The contour of the foot in 
this species is surpassingly elegant.* In the nomenclature of Prof. 
Hitchcock it is denominated Ornithichnites tuberosus, but it is 
proper to remark that it is not identical with that so named in his 
final report to the legislature of Massachusetts. ‘The tuberous 
expansion of the joints being truly developed in this variety, it 
has received the appellation to which it is eminently entitled. 
This superb variety may be taken as the type of these impres- 
sions, and in its essential elements it is faithfully represented by 
the foot-prints of most species of extinct birds. The identity is 
displayed in the order of the joints, as every example in the col- 
lection will show, the inner toe having two, the middle three, 
and the outer four lobed swellings. This distinguishing feature, 
as far as it goes, is conclusive evidence of this identity, but the 
analogy extends to the claws, which are so distinctly stamped 
that their peculiar form and insertion can be closely traced. In 
most of the specimens this appendage is beautifully illustrated 
and so delicately executed as to suggest the idea that its plantar 
surface was membranous. The analogy is still further main- 


* Most of our readers have seen the accurate and expressive representatives of 
these forms in the drawings published by Prof. Hitchcock in this Journal, and his 
final State Report, and also those copied from them by Dr. Buckland in his Bridge- 
water Treatise ; otherwise we should illustrate the present paper by several 
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tained by the divergence of the toes, the progression and alter- 
nation of the feet, and the existence in each variety of steps 
of an identity or individuality as unequivocal as is ever displayed 
in animated nature. The examples xv, xvi, xvi, xvii, are in 
point. If you will place them in the order of numbering two 
and a half feet asunder, which was the length of the stride, so 
that the connecting line shall fall a little inside of the centre of 
each impression, they will occupy their original positions, and it 
will be observed that the long toe is alternately upon either side 
of this line. Indeed we may sometimes follow the route of the 
bird several rods, step after step, and the sight is sufficient to fill 
the beholder with astonishment; he is irresistibly carried backward 
through the long series of years, until Jost in the unsatisfactory 
computation of the era in which these impressions were made. 
‘Their existence upon the face of the rock, without any excep- 
tion, is in strict conformity to the laws of nature. ‘The footsteps, 
invariably those of a biped, occur upon the upper surface of the 
stratum, while the cast or counter-impression is upon the lower. 
Not a single deviation has ever occurred. ‘The reverse impres- 
sion is beautifully illustrated by the specimen No. xu. It is 
moulded by a subsequent deposition in the matrix, formed by 
the foot of the bird, and it is an indispensable condition, which 
universally exists. The foot is usually tridactylous, although 
there is the same deviation from this condition, as is found in 
living birds. ‘There are usually three, sometimes four, but rarely 
five toes. The length of step is in correspondence with the di- 
mensions of the foot. When it is one inch in length, the inter- 
vening distance of the step is from three to five inches, but when 
the foot is fourteen inches and upward, the stride is from four to 
six feet! When I talk of a foot fourteen inches in length, it may 
appear incredible that the earth ever produced such a colossal 
bird, but if you refer particularly to No. xix, you will find it of 
full measure, and that without a projecting heel! Iam particular 
to state, that iis enormous magnitude consists entirely of the three 
toes, the heel not reaching to the ground. It is altogether a remark- 
able impression by reason of its size, and perfect delineation. 
With the exception of the lateral claws, it is accurate as any spe- 
cimen I have ever seen, and as it is a shallow impression, it is best 
seen by placing it at a distance of ten or twelve feet, in the re- 
flection of a strong light. In all these remains the distinctive 
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marks of organization are traced with great fidelity. ‘There are 
no conflicting phenomena to disturb the inevitable conclusions of 
the judgment, but a mutual relation is ever perceptible, that carries 
the internal evidence that these marvellous impressions are the gen- 
uine vestiges of birds, and that no quadruped animal with which 
we are acquainted, living or extinct, would have made them. 

The feet of birds being so prominent an organ, to separate them 
into generic divisions, we cannot omit to inquire if the extinct 
genera have their representatives in the living. The inference 
is that by leaving their traces on the muddy bottoms and margins 
of the ancient waters, the extinct birds were waders, and to some 
of the species the classification of living birds supplies a simili- 
tude. ‘The O. tuberosus is very accurately represented so far as 
form is concerned, by the pinnated feet of the /udica custata and 
other genera of the order Gralla, the toes being hordered by 
membranes that give the same form and expression to the foot, 
and completes the presumption that these remarkable imprints 
are authentic traces of birds. 

Assuming them to be such, the enquiry naturally suggests 
itself why we do not discover the co-existence of these fossil 
bones ; but there are plausible explanations why the skeletons of 
birds should not be found in strata deposited by the agency of 
water. It is not the element in which birds live, and as nature 
in her appointments has adapted all animals to the media in 
which they exist, we may see in this law a philosophical reason 
why their bones do not exist. ‘The osseous system of birds con- 
sists merely of thin cylindrical shells of great strength and buoy- 
ancy, and it therefore results that should death accidentally hap- 
pen upon water, the carcass would not be quietly deposited at the 
bottom, but be drifted about by currents until destroyed by de- 
composition or violence. 'This seems to be a legitimate conclu- 
sion, although it by no means follows that such bodies would not 
accidentally become entangled at the bottom, or be suddenly en- 
veloped by a stratum of that plastic material subsequently to be 
converted into solid rock. It is not therefore impossible but the 
skeleton may be discovered, a single bone of which will be sufli- 
cient to determine the order of animals to which it belongs. And 
if comparative science be so invariable in its application, that 
from a fragment a complete fabric may be restored, does it not 
follow with great force, that from exact impressions of each bone 
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of the foot of an animal, with all its appendages, we may thereby 
reconstruct its corporeal frame ? Comparative anatomical science 
owes its absolute certainty to the uniform operation of nature’s 
laws; they are constant, and this consistency is the key that de- 
ciphers the mysterious dialect engraven upon the enduring rocks. 
We learn from this imperishable record that the footmarks of 
Connecticut River are none other than real vestiges of birds stri- 
ding over the earth, in a period of its existence so remote, that 
the imagination is overwhelmed with the conjecture of its dura- 
tion. It is impossible to stand upon the ancient rock and see the 
faithful characters engraven there, without yielding to the irre- 
sistible truths they reveal. It is there that, rejecting hypothesis, 
we bow to the supremacy of truth, because we feel its all-con- 
straining power. 

Not the least interesting of the fossil remains of this ancient 
rock are the impressions produced by the fall of rain-drops, some 
fine examples of which I add. They exist under the actual con- 
ditions regulating footsteps, and not unfrequently both are found 
upon the same surface. ‘The track No. 1, is an instance, although 
not very striking. My attention was forcibly arrested when gath- 
ering these minerals, by observing an analogous appearance upon 
the mud of the river’s bank, within a few feet of the rock whence 
the specimens were taken. 'They were similar, with the excep- 
tion that the recent impressions only required the action that 
operated upon the ancient to convert them into beautiful fossils. 
‘Tracks of living birds are extremely numerous upon the alluvial 
mud of Connecticut River, and when indurated by the action of 
the summer’s sun, their entire removal is frequently easy. 

I have thus thought proper, dear Sir, to accompany these me- 
morials of extinct existence, with such remarks as may perhaps 
serve to explain the manner in which they exist. But after all, I 
leave them chiefly to tell their own story, for they reveal in silent 
though eloquent language, the events that occurred in a period of 
time so far back in the infancy of our earth. I deem that they 
could scarcely fall into better hands, for I am not unacquainted 
with the surprising discoveries in fossil geology, developed by 
your agency. I have never studied them without gratification, 
for the bright light thus thrown upon the mysteries of creation. 

{ am, dear sir, most respectfully, your obedient servant, 
James Deane. 


Greenfield, Mass., Sept. 20, 1842 
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Reply of Dr. G. A. Mantell to Dr. Deane. 
Crescent Lodge, Clapham Common, England, Feb. 13, 1843. 
My dear Sir—I have deferred replying to your highly inter- 
esting communication, and acknowledging your kindness, until 
an opportunity occurred of submitting the specimens of ornithoid- 
ichnites to the examination of the Geological Society of London. 
At the last meeting I placed the specimens before the Society, 
and read the letter with which you had favored me, and after- 
wards gave a viva voce description of the fossils, illustrating my 
remarks by drawings showing the position and relative distances 
of the foot-prints when in situ. A brief notice of foot-prints by 
Mr. Redfield, was read on the same evening, and Mr. Lyell, who 
communicated it, gave a graphic account of the appearance of 
the impressions of feet seen by him in various localities of the 
United States, in company with Prof. Hitchcock. Mr. Owen (of 
the College of Surgeons) was not present, but the President, Mr. 
Murchison, read a short note from that gentleman, expressing his 
doubts as to foot-prints alone being sufficient evidence to prove 
whether the animals which made them were birds or reptiles. 
Mr. Murchison was also sceptical as to these markings having 
undoubted claims to be considered as true foot-prints of birds; 
but Mr. Lyell stated his conviction that they were genuine orni- 
thichnites. 'The enormous magnitude of the largest imprints, 
served to present the greatest objection to some of the [ellows; 
but this difficulty is removed by the recent discovery in the mod- 
ern alluvial strata of New Zealand, of some bones of a struthioid 
bird with trifid feet, equal in size to the most colossal of the fos- 
sil foot-prints hitherto observed in your country. This New 
Zealand bird is stated by Mr. Owen, (who has described the 
bones hitherto received in England in the Zoological Transac- 
tions,) to belong to a new genus allied to the ostrich and emu. 
There is a tradition among the natives that some individuals of 
this giant of the feathered tribes existed not more than one hun- 
dred or one hundred and fifty years ago. It seems therefore to 
have been annihilated by human agency, like the dodo. The 
Apteryx of New Zealand will in all probability share the same 

fate ere another century or two shall have passed away. 
At the anniversary meeting of the Geological Society, Mr. 
Murchison, the President, alluded to the subject of Ornithich- 
noidites, and after paying a just tribute of respect to you as the 
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first observer, and to Prof. Hitchcock as the successful investiga- 
tor of this important branch of paleontology, confessed that the 
gigantic bones from New Zealand, evincing as they did most 
unequivocally the existence, even in our own times, of birds as 
large as any required by the American footmarks, had removed 
his scepticism, and that he had no hesitation in declaring his be- 
lief that the Ornithichnites have been produced by the imprints 
of the feet of birds which had walked over the rock when ina 
soft and impressible state ; an opinion in which I entirely concur. 
Sooner or later the skeletons of these unknown birds will be dis- 
covered in the strata. 

[t cannot fail, sir, to be gratifying to you to know, that your 
brief but lucid description, illustrated by the highly interesting 
suite of specimens, has placed this important subject before the 
geologisis of England in a most clear and satisfactory point of 
view, and that the thanks of the Society were warmly and unan- 
imously expressed for so valuable acommunication. With great 
respect, I am, dear sir, your obliged and faithful servant, 

Gipron ALGERNON ManTe tt. 


Letter of Prof. Owen to Prof. Silliman on the Ornithichnites 
and Dinornis. 


Royal College of Surgeons, London, March 16th, 1843. 

My dear Sir—I beg to acknowledge the favor of your esteem- 
ed letter of the 27th of February, and am unwilling to delay my 
answer, although I am not able to answer ail the points to which 
it relates. Ihave not yet, for example, seen the entire collection 
of foot-prints in the possession of our common friend, Dr. Man- 
tell, but on the few which he has obligingly submitted to me, 
(two very clear ones last Saturday night at the soirée of the Pres- 
ident of the Royal Society,) 1 may venture, after much mature 
consideration, to speak. You may be aware that M. De Blain- 
ville contends that the ground—viz. a single bone or articular 
facet of a bone—on which Cuvier deemed it possible to recon- 
struct the entire animal, is inadequate to that end. In this opin- 
ion I do not coincide. I have had too frequent evidence of the 
potency of the law of correlation of structures in an animal or- 
ganism to doubt the strength of Cuvier’s proposition. But if a 
single bone has been deemed insufficient to give the entire ani- 
mal, with more reason may we doubt the efficacy of a foot-print. 
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We must bear in mind the conflicting opinions to which the Chi- 
rotherium impressions have given rise: next, in regard to the 
Ornithichnites, it is important to remember that there were rep- 
tiles at the age of the New Red Sandstone, the Rhynchosaurus, 
e. g. (see Trans. of the Cambridge Phil. Soc., Vol. VII, Part LI, 
p- 355,) which presented a singularly close approximation to 
birds in the form and structure of their edentulous skull; and 
might not a corresponding modification of the feet complete the 
resemblance of these ancient reptiles to the fabled cockatrice ? 
A biped reptile would not be more anomalous than a jerboa or 
kangaroo. 

In the foregoing remarks, I wish to be understood as merely 
indicating the grounds which justify caution in assuming the ex- 
istence of a highly organized, warm-blooded, quick-breathing, 
perhaps volant, feathered biped, from foot-prints merely. I have, 
however, recently acquired very important additional evidence of 
the former existence in the north island of New Zealand, of a 
gigantic bird, having the same low grade of organization, as re- 
gards the respiratory system, which I have demonstrated in the 
Apteryx of the same island. (Zool. Trans. Vol. II.) It is to i 
this circumstance, perhaps, that Dr. Daubeny alludes in his letter 
to you. My evidence is not however foot-prints, but the bones 
themselves. If you will refer to the Transactions of the Zoolo- 
gical Society, Vol. III, Part I, p. 29, you will see the first indi- 
cation of the gigantic Struthious bird of New Zealand, which 
indicates Cuvier’s principle, as showing what may be made out 
of asingle fragment of bone. Three years after that fragment 
was interpreted, a box containing femora, tibie#, a metatarsal 
bone, and portions of pelvis, vertebra, &c. was transmitted to Dr. 
Buckland from New Zealand, who generously placed them at 
my disposal. ‘They were described at the meeting of the Zoo- 
logical Society, January 24, 1843, and established the fact that 
at no very remote period, say a couple of centuries ago, there 
existed in New Zealand a tridactyle Struthious bird, one third 
larger than the African ostrich, resembling the apteryx in the 
proportions of the tibia to the metatarsus, and in the absence of 
air in the former, and therefore, most probably in the rudimental 
state of the wings. Now the metatarsal bone of this bird, which 
I have called Dinornis Nove Zelandia, is fully large enough to 
have sustained three toes equivalent to produce impressions of 
the size of those of the Ornithichnites giganteus of Prof. Hitch- 
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cock. This I had the pleasure to demonstrate to Mr. Boott of 
Boston, during his late visit to London. It seems most reasona- 
ble, therefore, to conclude that the Ornithichnites are the im- 
pressions of the feet of birds, which had the same low grade of 
organization as the Apteryr and the Dinornis of New Zealand, 
and these latter may be regarded as the last remnants of an ap- 
terous race of birds, which seems to have flourished at the epoch 
of the New Red Sandstones of Connecticut and Massachusetts. 
Believe me, very faithfully yours, 
Ricuarp Owen. 


In concluding this subject, we are sure our readers will agree 
with us that we cannot do better than to quote the following 
paragraph from the last address of Mr. Murchison before the Ge- 
ological Society of London, Feb. 17, 1843. Mr. M. says: 

“'To American geologists we are indebted for our acquaint- 
ance with this new class of phenomena. The existence of the 
fossil bones of birds of ordinary size had, it is true, been ascer- 
tained by Dr. Mantell in the Wealden strata, but great was our 
astonishment, and I may add our incredulity, when Prof. Hitch- 
cock first announced that in rocks of considerable antiquity, (the 
exact age of which is still uncertain, ) there existed innumerable 
impressions in successive layers, which must have been formed 
by birds, some of them of gigantic size, and to which he boldly 
assigned the name of ‘Ornithichnites.’ Various opinions were 
entertained, and much scepticism prevailed concerning these im- 
pressions ; but it is due to Dr. Buckland to state, that he never 
doubted that the views of Prof. Hitchcock were founded on true 
natural analogies, and he accordingly published this opinion with 
illustrative plates in his Bridgewater Treatise. ‘The recent visit 
of Mr. Lyell to North America, and a memoir he has read, as 
well as a communication from Dr. James Deane of Massachu- 
setts,* have necessarily brought this highly interesting subject 
again before us: whilst a very remarkable discovery in natural 
history, has at all events almost entirely dispelled scepticism re- 
garding the true bird-like character of even the largest of the 
footsteps, however difficult it may be to imagine the presence of 
such highly organized creatures at a very early period. The ob- 
servations of Mr. Lyell completely support the views of Prof. 


* The same which accompanies this article.—Eps. 
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Hitchcock as to the littoral nature of the footstep deposit in Con- 
necticut, and that the prints in question were left by birds on 
the mud and sand of former estuaries, the bottoms of which were 
gradually submerged, and by the increase of fresh matter were 
permanently preserved.” * * * * 

We are forced to omit an interesting page on the Dinornis of 
Prof. Owen, for want of room. Mr. M. continues: ‘“ Now to apply 
this discovery to our Ornithichnites, one of the greatest difficul- 
ties which many of us had to overcome, was the gigantic size of 
the largest American footsteps, which measure fifteen inches in 
length ; and it is a most curious fact that upon placing the fossil 
cast alongside of the metatarsal bone and tibia of the largest 
individual of Dinornis, Prof. Owen is of opinion, that if the feet 
of this great tridactyle bird be found, they will, from the usual 
prqportions maintained in such animals, be fully as large as those 
of the American Ornithichnite. From this moment, then, I am 
prepared to admit the value of the reasoning of Dr. Hitchcock, 
and of the original discoverer, Dr. James Deane, who, it appears 
by the clear and modest paper lately brought before us by Dr. 
Mantell, was the first person who called the Professor’s attention 
to the phenomenon, expressing then his own belief, from what he 
saw in existing nature, that the footmarks were made by birds. 
Let us now hope, therefore, that the last vestiges of doubt may 
be removed by the discovery of the bones of some fossil Dinor- 
nis ; and in the mean time let us honor the great moral courage 
exhibited by Prof. Hitchcock, in throwing down his opinions be- 
fore an incredulous public.” 


Art. XXI.—On the Great Comet of 1843; by Mr. S. C. Wax- 
er and Prof. E. O. Kenpaut, of Philadelphia.* 


High School Observatory, Philadelphia, May, 1843. 
To THe SECRETARIES OF THE AMERICAN PuriLosopnicat Society, &c. 
Gentlemen—We avail ourseives of the centennial meeting of 
the members of this Society to lay before them generally, the rea- 
sons which induce us to believe that the recent visitor is a comet 


* The first letter was communicated to the American Philosophical Society, at 
their centennial anniversary, May, 1843; and published in the United States Ga- 
zette, May 29,1843: since revised, and furnished by the authors, for this Journal, 
at the request of the Editors. The second letter is now for the first time published. 
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of short period of only 21% years; and that it is identical with 
those of February, 1668, and of December, 1689. An early sug- 
gestion of its identity with that of 1668, was made, we believe, 
by Prof. Peirce, in a lecture delivered at Boston, on the 23d of 
March last. Shortly before that date, viz. March 20, it appears 
to have been noticed by Mr. Cooper of Nice, in a letter to 
Schumacher, published in the London Times. The question of 
their identity has been discussed by Prof. Schumacher and Mr. 
Petersen of Altona. The latter applies Galle’s elements to the 
perihelion passage in 1668, and Prof. Schumacher expresses an 
opinion in favor of their identity. ‘The subject has been more 
fully discussed by Mr. Henderson, the Astronomer Royal of Scot- 
land; who, in a letter to Schumacher of April L1th, states that 
“there appears great probability in favor of the supposition that the 
late comet, and the one which appeared in 1668 are the same.” 
Mr. Henderson then gives the elements of the comet of 1668, 
and a comparison of the ephemeris computed from them with 
the places of the nucieus of the comet as found by Mr. H. ona 
map in his possession containing a trace of its path among the 
stars, from March 9th to March 21st, 1668, as seen at Goa. The 
agreement is quite sufficient to warrant a conclusion of their 
identity. The first suggestion of the identity of the comets of 
{689 and 1843, was made by ourselves in a letter to the editor 
of the Philadelphia Gazette, April 6th, in which after giving our 
own elements of this comet, and Pingré’s elements of that of 
1689, we mentioned “these elements agree quite well with Prof. 
Peirce’s and ours, except the inclination. The observations used 
by Pingré are pronounced to be good by Olbers, and he expresses 
confidence in the elements of Pingré. Still the imperfections of 
instruments and catalogues of stars in 1689, may have caused 
such imperfections of the observations as to lead Pingré to an incli- 
nation of 69°, instead of 39° or 36° as found at present. When 
we consider that the inclination found by Prof. Peirce and our- 
selves is derived from an orbital motion of less than 2°, it is mani- 
fest that the position of the plane of the orbit, or in other words 
the inclination, must be quite uncertain. The same difficulty 
must have occurred in 1689, under still more unfavorable cir- 
cumstances. It is quite likely therefore that a modification of 
the elements of this comet not greater than those of Halley’s 
comet in its successive periods, would represent the observations 
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used by Pingré, as well as his own elements, or at least within 
such limits as those to which the errors were liable.” 

In a communication in the Inquirer of the 11th April we still re- 
peated our suggestion of the sameness of these comets. Finally in 
the Boston Courier of April 25th, Prof. Peirce published his ele- 
ments of the comet of 1689 and found an inclination smaller even 
than that of 1843, with other elements agreeing very well with 
those of the recent comet. This removed all doubt in our minds 
of the identity of these comets, and on the arrival of the London 
Times of.April 14th, containing Schumacher’s opinion confirma- 
tory of Prof. Peirce’s of the sameness of the comets of 1668 and 
1843, we compared the periods to see if the comet of 1843 could 
not be both that of 1668 and 1689, and we found that a period 
of 21§ years would answer for all three. We announced this 
conclusion in a letter, dated May Sth, in the United States Ga- 
zette of May 11th, with an attempt to account for its not being 
seen except about the eighth period of its revolutions, when it 
returns to the perihelion at the same season of the year. We 
also stated that our parabolic elements, which gave an orbit pass- 
ing through our first and last normal places of March 20th and 
April 9th, gave the place on the middle date of March 30th too 
much advanced. We also stated that such was the case of all the 
good parabolas obtained for its orbit in Europe or America, and 
mentioned our coincidence in opinion with Encke, that the pa- 
rabola was not the true orbit, and added that probably it would 
be found to be an ellipse of 21% years. We also stated that an 
attempt further to correct the parabola for the middle observation, 
would lead to a paradox such as Encke had encountered in his 
attempt to complete an orbit on the presumption that the curve 
is a parabola. We immediately, with the kind assistance of Mr. 
John Downes, commenced the computation of an orbit on Gauss’s 
general method, without presuming upon any conic section; but 
hoping to find an ellipse, and found a double paradox, a comet 
moving in an hyperbola, and that hyperbola having its perihe- 
lion point within the body of the sun. We immediately announc- 
ed this result in the United States Gazette of the 19th April, and 
invited an expression of opinion from astronomers, as to the legit- 
imate interpretation of this result. It was manifest, that if the 
centre of gravity of the comet and tail was moving away ina 
non-periodical curve, our favorite opinion of the identity of these 
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three comets, and short period of 21% years, would be untenable. 
Although we considered the hyperbolic orbit as well as the small 
perihelion distance to be both paradoxical, we were willing tc 
submit them as genuine deductions from our observations and 
computations, and leave them to be received as paradoxes, or ex- 
plained away as the sequel should show. In so doing, we post- 
poned for the time urging our favorite theory of the short period 
of 21% years. It is true that we had suggested the probable cause 
of the acceleration of the comet’s place for the middle observation 
as computed from a parabolic ephemeris, to be owing to the 
shape of the comet, in the United States Gazette of the 6th of 
April, after pointing out the acceleration of the comet’s place for 
the middle observations, viz.* “The slight difference between 
the two curves (our parabola and the true path of the comet) is 
lost amidst the errors of observation, and the uncertainty whether 
the central portion or the densest part of the nebulosity corres- 
ponds with the actual centre of gravity.” We were aware that 
Encke had resorted to this hypothesis, to explain the paradox of 
the acceleration of his comet, previous to his more fortunate sug- 
gestion of the resisting medium. In regard to the recent comet, 
our attention was early called to this source of error by our es- 
teemed correspondent Mr. E. C. Herrick, of New Haven, who, in 
a letter addressed to S. C. Walker, on the 29th of March, remarks, 
“'The concentration of light in the nucleus (as seen in the 10 
feet Clark Telescope of 5 inches aperture) seemed to me on two 
occasions to be considerably nearer the anterior than the posterior 
part. Once we thought we could detect three dim starlike points, 
but it was almost impossible to decide with certainty. Where 
the tail is so immense, is there not some hazard in assuming the 
centre of the nucleus to be the centre of gravity of the whole body ?” 
We are particular about the dates of these suggestions respecting 
the centre of gravity of the comet and tail, in as much as it is 
found to be a matter of much importance in the sequel. Having 
fairly on the 19th and 20th laid our two paradoxes, viz. the hy- 
perbolic orbit, and the perihelion distance less than the sun’s 
semidiameter, before the public, with some suggestions as to the 
inferences that would follow from a strict interpretation of this 
result of calculation and observations, viz. that of the necessity 


* See Mr. R. W. Haskins’s paper on the “ Resisting Medium” in this Journal, 
Vol. xxxuir, p. 19. 
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of a rebound, or of the comet’s flowing round the sun, we waited 
for the opinions of our friends, and for further information from 
the European observatories. We have since received both, and 
hasten to lay them before you. First, the arrival of the Caledo- 
nia brought out the announcements from most of the European 
observatories in Prof. Schumacher’s excellent Astronomical Noti- 
ces of April 22. E'rom these it appears that the comet’s nucleus 
was first seen in Europe, at Nice on the 14th, and first observed 
at Rome on the 17th of March. This was five days later than 
it was observed at several places in the United States, viz. on the 
9th and 11th, not to mention Mr. Clarke’s measures of the dis- 
tance of the nucleus from the sun on the 28th of February. 
The latest observation quoted by Schumacher, is that of Encke 
at Berlin, March 31st. Perhaps it was seen later. We follow- 
ed it at the High School Observatory till the 10th of April. 
The conclusion of Encke, Steinheil, Nicolai, Schumacher, Ar- 
gelander and others, that the parabola is not the true conic sec- 
tion for this comet, confirmed the announcement we had made 
on the 11th April. Encke who alone of all the astronomers yet 
heard from, had discussed the question of the particular conic sec- 
tion, had found an hyperbola resembling ours, with the perihelion 
point just falling outside of the sun. Thus one of our paradoxes, 
that of the hyperbolic orbit of the observed centre of the nebu- 
losity, was confirmed by the only astronomer in Europe, who as 
far as heard from had gone over the same ground with ourselves. 

F’or the other paradox, viz. a perihelion point within the body 
of the sun, we find the most ample confirmation. This element 
is thus stated by the European astronomers : 


Plantamovr, Geneva, - - 0.0045 
Arago, Paris, - - 0.0054 
Galle, Berlin, - - - - 0.0118 
Argelander, Bonn, - - - 0.0072 
Nicolai, Manheim, - - - 0.0037 
Encke, Berlin, = - - - - 0.0047 or less. 
Do. do. - - - - 0.0036 
Do. do. - - - - 0.0052 hyperbola. 
Mean, - . - - - 0.0057 
Do. omitting Galle, - - - 0.0049 
Our last result, - - - - 0.0041 hyperbola. 


Sun’s semidiameter, - - 0.0047 
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Thus it appears that Plantamour, Nicolai, and Encke on two 
occasions, had encountered the same paradox as ourselves, viz 
that of a perihelion point within the sun. It is also remarkable 
that none of the orbits except Encke’s hyperbola suflice to rep- 
resent the observed path of the centre of the nebulosity among 
the stars. 

Hence it appears from the concurrence of authorities on these 
subjects, that good observations of the path of the centre of the 
nebulosity, carefully reduced, lead to a hyperboiic orbit, and an 
approach of centres of the sun and comet as near as their physi- 
cal qualities will permit. 

In this stage of the enquiry the principal difficulty consists in 
reconciling these two paradoxes with our favorite opinion of the 
identity of the three comets of 1668, 1689, and this year, with a 
short period of 21% years. Now it is fortunate that in the case 
of our hyperbola the same natural and plausible explanation that 
does away with the one paradox does away with the other. The 
true key to the solution of the difficulty is, we are persuaded, the 
suggestion first made to us by Mr. Herrick, March 28th, and first 
suggested to the public, by ourselves, in the United States Ga- 
zette of April 6th, viz. the “uncertainty whether the centrai or 
densest portion of the nebulosity corresponds with the actual cen- 


tre of gravity.” We now proceed to state the opinions of our es- ° 


teemed friends and correspondents on this point. Dr. Anderson 
of New York, writes under date of May 19th and 22d, stating 
unhesitatingly that the analogies in favor of the identity of the 
comets of 1668 and 1689, should lead us to reject the hyperbolic 
orbit as being unnatural in itself, and wholly irreconcilable with 
these analogies. And that we should rather regard this hyper- 
bolic orbit, and too close perihelion distance, as the consequence 
of some error in the data, or in the methods, or in the computa- 
tions. That there is nothing in the effect of contact of the bod- 
ies, or resistance of the comet by the atmosphere of the sun, 
which could change the character of the conic section, from one 
of a less velocity to one of a greater. From Professor Alexander, 
of Princeton College, we have received a letter dated May 20th, 
in which he proposes an explanation of the difficulty at once sim- 
ple and natural, and fulfilling all that was required by Dr. Ander- 
son. It is based on the supposed occurrence of the very error 
against which we were cautioned by Mr. Herrick, March 28th, 
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and which we alluded to in our published letter of April 6th, 
namely, the error arising from measuring the place of the densest 
point of the nucleus instead of the common centre of gravity of 
the nucleus and tail. We give below his letter in full. We have 
also had placed in our hands by Professor A. D. Bache, a letter 
from Professor Bartlett, of West Point, dated May 23d. We give 
below that part of his letter which treats on this subject, remark- 
ing that we have no doubt that the coincidence in opinions of 
Mr. Herrick, Professor Alexander, and Professor Bartlett, has ta- 
ken place without either one having any knowledge that the same 
idea had occurred to the other two. We would also remark that 
the criticism of Professor Bartlett, on Arago’s parabolic elements 
and on our own, is just, and confirms our statements that no para- 
bolic ephemeris will perfectly represent consecutive observations 
of this comet. We know of only two sets of elements that will 
give a good ephemeris; the one is Encke’s and the other is ours. 
Both are hyperbolic and paradoxical. We give them below. 
The explanation of Professors Alexander and Bartlett, we have 
no doubt, is the true one. It is plain and natural, and a priori ex- 
tremely probable. It will also satisfy the criticism of Professor 
Anderson, in as much as it points out the particular source of the 
error of the data, which Dr. Anderson supposed must exist some- 
where. The explanation is doubly satisfactory for ourselves, 
since it leaves the way clear for the establishment of the short 
period, and the identity of the three comets of 1668, 1689, and 
1843, and leaves us still a hope of seeing this remarkable vis- 
itor in 1865. Moreover it does away with both paradoxes, and 
shows at the same time, that the European astronomers, as well 
as ourselves, who were led into them, arrived at them in the le- 
gitimate and only possible mode of observation and computation. 

Professor Bessel, of Kénigsberg, the greatest living astronomer, 
and since Olbers’s death, the most experienced and sagacious ob- 
server of comets, remarks in a letter to Prof. Schumacher, dated 
March 28th :—“ 'This comet seems to have expended the greater 
part of its nucleus in building up its splendid tail.” 

We are happy to add the testimony of our friend Mr. Nicollet 
in favor of the strength of these analogies, and of the probable 
return of this comet in 1865, as an inference not to be in the 
slightest degree shaken by the fact that a nice discussion of the 
observations of the apparent centre of the nebulosity has led to 
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the two paradoxes already quoted. We hail the favorable opinion 
of this distinguished traveller, who received the Lalande medal 
for the discovery and the elements of the comet of the year 
1821. We are happy further to add the testimony in favor of 
the plausibility of the period of 21% years, communicated to us 
in writing or verbally by our valued friends, Alexander, of Prince- 
ton; Mitchell, of Nantucket; Gilliss, of Washington; Herrick, 
of New Haven; Loomis, of Western Reserve ; and, nearer home, 
of Professors Patterson and Bache. 


Princeton, Saturday, May 20, 1843. 

My dear Sir—Y our esteemed favor was received last evening. 

I have entire confidence in the scrupulous care with which your 
observations have been conducted, and do not doubt that the com- 
putations founded upon them have been well guarded; yet that 
the comet should have actually struck the sun or his envelope, 
and then rebounded, seems to me to be so violent a supposition, 
as to be inadmissible, except upon compulsory evidence, or in the 
absence of any other rational explanation. Admitting the facts, 
however, to be as above stated, how are we to avoid the conclu- 
sion? I will venture to suggest what Iam at present disposed 
to regard as a plausible solution of the difficulty. 

The centre of gravity of the comet of 1843 was at an unusual 
distance from that which seemed to be the actual nucleus: this 
led to an erroneous estimate of the comet’s position. As, more- 
over, the comet, when first observed, was nearly in its perigee, it 
is altogether possible that the error arising from the cause here 
suggested, was at the same time at its maximum, and that it con- 
tinually decreased until the comet disappeared. ‘The effect upon 
the relative position of the apparent and true orbits would conse- 
quently be such as is roughly represented above—the true or 
dotted orbit deviating more and more from the apparent, as we 
retrace it in the direction opposite to the comet’s motion, and 
thus escaping the sun at the perihelion. 

I am obliged to pause, as the hour has arrived for closing the 
mail. I hope to see you at Philadelphia in a very few days, and 
may perhaps write you again before that time, in answer to the 
question you more particularly propose. 

In extreme haste, yours truly, 
STEPHEN ALEXANDER. 

Sears C. Waker, Esq., Philadelphia, Pa. 
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West Point, May 23d, 1843. 

My dear Bache—The more immediate purpose of this letter, 
is to suggest to yourself and the Society, what has appeared to 
me a possible explanation of the very great discrepancies between 
the observations and both the ephemerides computed from M. 
Arago’s and Mr. Walker’s elements. 

I suppose that the apparent orbit of the comet is different from 
the ¢rue; or that the path of the nucleus is not the same as that 
described by the centre of gravity of the entire mass. ‘To illus- 
trate my meaning, suppose the comet to approach the sun ina 
parabolic or very elongated elliptical orbit, which will be, by the 
principles of physical astronomy, the path of the centre of grav- 
ity. As the comet approaches the perjhelion, let it be greatly but 
gradually elongated in the direction of a line joining the nucleus 
and the sun, the tail being thrown off in a direction from this 
latter body, and suppose this to result from the repulsive action 
of the cometary particles upon each other, in consequence of the 
heating influence of the sun, in the same manner as the elastic 
force of vapor is increased by an elevation of temperature. The 
action being limited to the particles upon each other, the centre 
of gravity will be undisturbed, and continue to describe its reg- 
ular orbit from which each extremity of the elongation will re- 
cede on the line of the radius vector, though in unequal degrees, 
till it reaches a maximum, resulting from an equilibrium between 
the elastic force of the cometary medium and the weight of its 
elementary particles, or the force by which they are drawn to- 
wards the centre of the mass. 

The expansive action here supposed, would, in the nature of 
things, be gradual; and hence, before the nucleus, or the thing 
observed, could be totally resolved into a vapor like the tail, and 
thus disappear, the reverse action would begin, in consequence of 
the rapid retrocession of the comet from the sun. The disturbed 
motion of the nucleus being for a part of the time from the true 
orbit, or that of the centre of gravity, towards the sun, the ob- 
servations, if made at this time, would give a constantly increas- 
ing eccentricity, or diminishing perihelion distance; and thus the 
perihelion itself might be brought apparently within the surface 
of the sun, while nota particle of the comet’s matter would 
touch that body. The observations, if made while the mass of 
the comet is contracting towards its centre of gravity, would give 
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an increasing perihelion distance till this point is again brought 
within the nucleus in the depths of space. Very truly yours, 
Ws. H. C. Bartierr. 


A. D. Bacue, LL. D., Philad. 


We subjoin Encke’s hyperbolic elements, and also our own. 
The latter have been recomputed, after correcting a slight over- 
sight in our calculations, kindly pointed out by Prof. Anderson. 
Encke’s ephemeris agrees beautifully with his observations. Our 
hyperbolic elements give an ephemeris corresponding with our 
normal places within one second of space: 


Encke. W., K. and D. 

Perihelion passage, Feb. 274.49778 2 274,58939 
m.t. Berlin. § m. t. Green. 

Longitude of perihelion, 279° 2’ 29.9 2 280° 44’ 3.7 
m. eq. March 0$ ~~ m. eq. March 30 

Long. asc. node, : ‘ 4 15 24.9 15 57 3.2 
Inclination, ; : : 35 12 38.2 34 19 52.0 
Eccentricity, . .  1.00021825 1.00090495 
Gaussian angle,* 1°11 497.0 2° 26’ 12”.1 
Perihelion distance, . .  0.00521966 0.00410367 
Daily motion retrograde, 13.175559 159’.58936 


It will appear on comparing these elements, that they agree 
very well, excepting the eccentricity and its secant, the Gaussian 
angle. This is always the most uncertain element in such inves- 
tigations. We might a priori believe that our result has more 
weight, from being derived from twenty two days’ motion of the 
comet, whereas Encke’s was derived from only eight days’ mo- 
tion. Moreover, our places were normal, or average places, and 
his derived from observations of a single night. A third argu- 
ment in favor of our elements is, that they were derived directly 
from the normal places, without any hypothesis respecting the 
conic section. Whereas Encke’s were obtained by variations 
from a parabolic curve acknowledged to be erroneous. That 
there can be no error in the process of computation by Mr. Downes 
and ourselves, is shown by the fact that the elements reproduce 
by computation our normal places, after applying the following 
small corrections, viz. 


* This angle is the arc whose secant is the same as the eccentricity. 


On the Great Comet of 1843. 


March 20.5 R. A. —0”.6 Dec. +0”.7 
R. A. —0 .0 Dec. —1 .0 
April 9.5 R. A. —0 .6 Dec. +0 .3 

These normal places were obtained from a comparison of all 
our observations with the best ephemeris we could obtain, which 
was computed from our elements at our request, by Mr. John 
Downes, the editor of the United States Almanac, and obtained 
from the average corrections concurring together near the 20th 
and 30th of March, and 9th of April, for Greenwich mean mid- 
night. These are far more correct than the result of any single 
measure. We give them for the use of astronomers freed from 
refraction, parallax, and aberration. 

March 204.5, R. A. 46° 4’ 38”.4 Dec.S.9° 9 457.5 
March 304.5, 59 51 1 2 6 36 32 5 
April 94.5, 68 56 Al .6 4 45 35 7 

Let us now consider the period belonging to the mean motion. 
It is obvious that if we adopt the expianation of Messrs. Alexan- 
der and Bartlett, the mean motion and consequent period of the 
centre of the nebulosity observed, and of the real centre of gra- 
vity, must be the same. This is a necessary condition, since 
they both arrive at the perihelion point at the same instant of 
time. Now the earth’s sidereal motion in a mean solar day is 
3548”.18761. ‘The mean motion of the apparent centre of the 
nebulosity by our elements is 159’.58936. This gives a period 
for the apparent centre of the nebulosity, and consequently for 
the actual centre of gravity, of 22.2339 years. 

This is the keystone of the arch; it is the last argument that 
was wanting to complete the conclusion. Analogy had already 
raised a violent presumption of a period of 21 years. The same, 
or nearly the same period, has here been derived by a process en- 
tirely independent of these analogies, and entirely free from any 
hypothesis respecting the period or nature of the conic section 
that forms the orbit. ‘The coincidence is wonderful, and shows 
not only the strong probability of the period, and of the identity 
of the three comets, but also the extreme precision of the normal 
places, derived from our measures with the filar-micrometer ; for 
an error in any of these places of 10” would have led to a greater 
discrepancy. 

We have presented the argument a posteriori, from the nature 
of the orbit observed in March and April last. We have found a 
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period that in seven revolutions reaches back nearly to 1689, and 
in eight revolutions to 1668. We now present the argument a 
priort derived from analogy. 


“Lon. of | Lon. of | Inclina- Perilelion; Perihelion 
Comet. Perihel Node. tion. distance. passage. 


35° .9 | 0.0048 | Feb. 28.8d 
30 .4| 0.0103 | Dec. 2.13 
39 .3 | 0.0087 | Feb. 27.54 
36 .6 | 0.0147 | 27.20 
36 .7 | 0.0541 27.55 
85 0.0082 27.45 
| 35 0.0109 27.09 
36 0.0113 | 27.46 
| 36 0.0045 27.46 
0.0030 
0.0104 | 
0.0071 
0.0037 
0.0054 


359° . 

346 . 
348 
356 
357 
361 
359 


357 


on 


Comet of 1668 | 2 
Comet of 1689 
Comet of 1843 


We SCOR 


~ 


. By Prof. Peirce, from Pingré’s places. 
. By Prof. Peirce, from his and Mr. Bond’s places. 
. By Messrs. Nooney and Hadley, from Walker and Ken- 
dall’s places. 
5. By Prof. Anderson, from Prof. Bartlett’s places. 

. By Prof. Anderson, from Walker and Kendall’s places. 
. By Prof. Alexander, from his own places. 
. By Mr. Galle of Berlin, do. 
. By Mr. Plantamour of Geneva, do. 
. By Prof. Encke, do. 

11. By Walker, Kendall and Downes, do. 

12. By Argelander, do. 

13. By Nicolai, do. 

14. By Laugier and Mauvais, do. 


Either argument is quite conclusive, and their coincidence es- 
tablishes almost to a demonstration the period of the comet of 21% 
years, and its identity with some of the many others, quoted by 
Pingré in his Cometography, as having occurred in the three se- 
ries of cycles of 175 years (8 revolutions) which precede the re- 
spective dates of its recent appearance in 1843.2, its expected ap- 
pearance in 1864.9 or 1865.0, and in 1886.9. It also completely 
confirms the observation made by Messrs. Herrick and Bradley, 


Num | 
| 
2 | 73 | 
SO | 
4 “ | 272 | 
5 | 26:2 | 
6 277 
7 274 
8 | 274 
9 6 | 279 359 
10 a | 281 365 
1275 [| 359 
12 | | 277 361 
13 | 280 364 | 
| 14 “ | 278 362 .2 
No. 1. By Henderson, Astronomer Royal of Scotland. 
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of the eccentricity of the densest portion of the nebulosity in that 
nebulosity. It confirms the remark, we published in the United 
States Gazette of April 6th. It confirms the coincident opinions 
of Profs. Alexander and Bartlett. It explains away the seeming 
paradoxes of the hyperbolic motion of the apparent centre of the 
nebulosity, and of the tendency of this fictitious curve to a peri- 
helion point within the sun’s surface, while the true ellipse of 
21% years’ period has a perihelion distance greater than the sun’s 
radius, leaving the comet free to depart and return, as it must do 
about the Ist of January, 1865, to be seen under more favorable 
circumstances than at this visit. 

We conclude by expressing our great satisfaction at the expla- 
nation of Profs. Alexander and Bartlett, which, with the computa- 
tions of the new orbit, by Henderson, for the comet of 1668, and 
by Prof. Peirce for 1689, have removed the only known obstacle 
to the admission of the period of 21% years and the elliptic orbit 
suggested by ourselves on the 8th inst. ; accordingly we offer it 
to the members of the Society on this their centennial celebra- 
tion, as the established period of this remarkable comet. 

Encke in 1819, from 21 days’ observation of his comet, found 
by the application of Gauss’s method, a mean daily motion of 
989.3, whereas the true motion was 1076”.9. In 1826 Santini 
found from 30 days’ observations of Gambart’s comet, a mean 
daily motion of 700.4, whereas the true motion was 528”.0. Our 
mean motions from the elements and the true period are respect- 
ively 159.6 and 162”.2. The conjectures of Encke and Santini 
turned out to be true. Our coincidence is even closer; but re- 
quires an additional hypothesis, that of Messrs. Herrick, Alexan- 
der, and Bartlett, which in some degree weakens the inference. 

If we admit this hypothesis, and suppose that the perihelion 
distance was possible, that is, for instance, greater than 0.0047, 
then we shall find the elliptic elements of the comet’s orbit the 
same as the hyperbolic, omitting the Gaussian angle, and making 
the eccentricity greater than 0.9994. 

The actual elliptic elements may be found on this hypothesis 
by assuming the above value of 0.9994 for the elliptic eccentri- 
city, and then giving to the difference between the elliptic and 
hyperbolic radii v-ctores the form of a constant quantity multi- 
plied by the reciprocal of the square of the elliptic radius vector. 
This constant should then be determined from the series of obser- 
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vations by the method of least squares. 'The elliptic elements 
should of course be used in computing perturbations. 
We have the honor to be your obedient servants, 
Sears C. Wacker, 
E. Oris 
To Messrs. John K. Kane, Alexander Dallas Bache, LL. D., 
Robley Dunglison, M. D., Joshua Francis Fisher. 


High School Observatory, Philadelphia, June 16th, 1843. 
To Tne SECRETARIES oF THE AMERICAN PurILosopHicaL Society. 
Gentlemen—Since writing the letter which was read at the 
centennial meeting of the Society, we have compared our normal 
places of the comet on the 20th and 30th of March with the Euro- 
pean observations. We have not been able to find any later than 
the 31st of March, and must still rely on our own measures for the 
comet’s place on the 9th of April. In order to test the normal 
places for March 20th and 30th, we subjoin the differences there- 
from of the European observations referred to the date of Green- 
wich mean midnight, after rejecting two in all, whose discrepan- 
cies from the mean result exceeded fifty seconds of space. 
Observation compared ; Correction of Correction of ) Date of normal 
with normal place, Aa normal place, Ad. place 
Paris, March 19.5 2 | March 20.5 
Rome, 19.5 5 .0 | 
Rome, ” 20.5 35 .1 
Berlin, “« 20.5 | 
Munich, 20.5 
Manheim, “ 21.5 
Geneva, 21.5 
Bonn, 
Berlin, “ 312 
Munich, 21.5 
Vienna, 
Mean correction, —00". 
Manheim, March 29.5 | + 07.9 — u March 30.5 
Bonn, “« —3. 
Manheim, “ 30.5 
Berlin, 8630.5 
Berlin, | 


Mean correction, 


If we allow to the High School observations the same weight 


as that of one European observatory, then the normal places of 
Vol. xiv, No. 1.—April-June, 1843. 26 


| 
} 
— 


202 On the Great Comet of 1843. 


the point of observation of the comet’s nebulosity will stand thus, 
being freed from parailax and aberration. 


| Greenwich | Normal place, Correc. |Corrected nor- Normal place, |Correc.|Corrected nor- 
meantime. | _R. A. R. |malplace,R.A} Dec. Dec. |mal place, Dec. 
Mar. 204.5 |46° 4/38/74) +-0”.0 [46° 4! 38//.4|-9° 9/ 9/ 


Mar. 30 .5 [59 5L 1 +9 5 [59 51 10 .7/-6 36 32 2|—6 36 37 
\April 9 5 '68 56 41 .6' +0 .0 ‘68 56 41 .6'-4 45 35 .7'/-0 .0'-445 35 .7 


Then the corrections of the ephemeris, computed from our hy- 
perbolic elements, will be 


March 20.5 da== —0”.6; —A".5 
March 30.5 co —6"2 
April 9.5  _0”6; 41073 


These values are so small that a change in the elements of the 
orbit of the point of the nebulosity observed, which should re- 
duce them to zero, would be too small to indicate any change in 
the conclusions already drawn by us from our first normal places. 
Unless, then, further observations shall be obtained from the 
southern hemisphere previous to the perihelion passage, we see 
no way of avoiding the conclusion that the point of the nebu- 
losity observed was moving in an hyperbola, with a mean daily 
motion of about 160”, which in a curve having a periodical char- 
acter, would give a duration of a revolution of about 22 years, 
with elements, as far as we know, identical with those of the 
comets of 1668.2 and 1689.9. 

We subjoin from Pingré’s Cometography a list of comets that 
have appeared at dates when this comet, if it be the same as 
those of 1668.2, and 1689.9, must have been in a situation to 
be seen from some part of the earth. It must be recollected that 
this comet can never have come to its perihelion in the months 
of November, December, January and February, without being 
a conspicuous object in the morning or evening twilight, before 
or after the passage of the perihelion. In all instances it must 
have been best seen in the southern hemisphere. We have 
given nearly all the coincidences in dates. ‘Those which have 
no (*), nor (?) annexed are coincidences in date. ‘Those marked 
with an (*) have, besides the coincidence in date, some circum- 
stance, whether of physical appearance or apparent path in the 
heavens, analogous with the comet of 1843. Those marked 
with an (?) are probably mere coincidences in date without being 
the same individuals. 
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Date 


Periods of eight revolutions| 


203 


preceding the recent ap-/Single revolutions and 
| pearance peric 
B. C. 432 13x 175.00 10421. 876 
A. D. 268 (?) 9X 175.02 72 21.878 
442(?) | 8x 175.15 64 21.894 | 
617 7X 175.17 56 X 21.896 
968 5X 175.04 40 x 21.880 
1143 (*) 4X 175.05 32 X 21.881 | 
1317 3X 175.40 24 21.925 
1493 | 2X 175.10 16X21.888 | 
1668.2 (*) | 175.00 821.875 | 
1843.2 | 
\Periods of eight revolations 
Date ceding expected return|Single and 
B.c. 60(*) | 175.00 
A. D. 9x 175.00 72 21.875 
639(?) | 7175.14 56X21.892 | 
815 6X 174.99 48 x 21.874 
990 5X 174.99 40 X 21.874 
1165 4X 175.23 21.904 
1340 * 3X 174.98 24 21.873 
1516 ? 2X 174.47 16 x 21.809 
1689.95 (*) | 1X 175.00 8X 21.875 
1865.04 
of eight revolutions 
Date pete expected return Single — and mean 
B. c. 213 12x 174.99 96 X 21.874 
A. D. 488 | 8X174.85 | 64X21.856 
837 6 X 174.97 | 48 X 21.871 
1012 (*) 174.96 40 X 21.870 
1362(*) 3174.94 | 2421.867 
1537(*) | 2x17491 | 16X21.864 
| 1886.91 | 


We have stated the opinion of several able astronomers, that 
the densest portion of the nebulosity of the recent comet (neces- 
sarily selected as the proper point for micrometric measures) was 
eccentric towards the sun from the real head or centre of gravity 
of the comet, tail and nebulous envelope. In fact the comet nev- 
er presented any appearance of a distinct kernel or head, but only 
a vague and ill-defined nebulosity or cloud, gradually condensed 
towards the centre, or, according to Messrs. Herrick and Bradley, 
towards a point nearer the sun than the centre of the disc (if we 
may so call it) of the nebulosity. In Prof. Bartlett’s letter, men- 
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tion is made only of the elastic force of the vaporous matter sur- 
rounding the comet and composing its envelope or tail. On this 
hypothesis we have suggested the simplest and inost natural meth- 
od of completing the elliptic elements, viz. that of making the 
excess of the supposed elliptic over the actual hyperbolic radius 
vector of the point observed equal to a constant co-efficient of the 
reciprocal of the square of the radius vector, and determining by 
means of the constancy of this value, the actual eccentricity cor- 
responding to a period of 21% years, and a perihelion point of the 
centre of gravity or head of the comet actually outside of the 
sun though nearly in contact with it. In fact this multiplier is 
not necessarily constant, nor necessarily a co-efficient of the re- 
ciprocal of the square of the radius vector ; still this hypothesis 
is the most simple and plausible that can be made, and is perhaps 
quite as complex as the nature of the question permits us to make. 

As the subject of the physical organization of the head, tail, 
and nebuiosity or envelope of comets, has been discussed by Sir 
William Herschel, Olbers, Brandes and Bessel, with their charac- 
teristic genius and acumen, we deem it proper to consider the 
bearing of their opinions and researches on the present question. 

Sir William Herschel* states that the kernel or head of the 
great comet of 1811, of about 1” in diameter, could only be seen 
with high powers in his most powerful telescopes, and that with 
ordinary instruments he saw only the nebulosity or envelope ; 
but that when the head or kernel was seen, it was seen within 
the envelope eccentric from the sun, or in other words the densest 
portion of the envelope or nebulosity was eccentric towards the 
sun. This is precisely the phenomenon observed by Messrs. Her- 
rick and Bradley with reference to the disc of the nebulosity, 
though the kernel or head could not be seen. This also agrees 
with Bessel’s remark, that this comet seems to have thrown out 
nearly all its head in forming the nebulosity and tail. 

We come next to Olbers’s theoryt of the formation of the en- 
velope and tail of comets. This was promulgated in 1812, short- 
ly after the appearance of the great comet of 18il. We do not 
recollect to have any where met with a translation of it. It is 
perhaps the only theory ever proposed that explains all the phe- 


* Monatliche Correspondenz, Vol. xxvit1, p. 459 
t Ibid., Vol. xxv, p. 3 
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nomena observed respecting that comet. Olbers supposes that 
any particle composing the surface of the comet, or approaching 
from the frozen regions of space within a certain distance of the 
sun, is affected with a new repulsive force resembling that which 
drives off substances from an excited prime conductor. These 
particles thus polarized he supposes to be thrown off from the 
head of the comet with a force proportioned to the mass of this 
head or nearly solid portion of the comet, and inversely as the 
square of the distance from the centre of this head. 'The same 
particle in acquiring polarity with reference to the comet, acquires 
also polarity with reference to the mass of the sun, and is repel- 
led by that mass, instead of being attracted by it with a force al- 
so varying inversely as the square of the distance from the sun. 
The origin of this polarity may be ascribed to the action of the 
sun’s light or heat, or both. ‘This particle thus endaed with one 
repulsive force acting in the direction of the prolongation of the 
radius vector from the sun, and inversely as its square, and with 
another repulsive force acting in the direction of the prolongation 
of its radius vector from the centre of the comet and inversely 
as its square, and with its original tangential velocity, at the time 
of parting with its actual cohesion’with the comet, moves away 
in space in such a manner as nut to return. Now the geocentric 
position in the heavens with respect to the head of the comet, of 
any such particle for any given elapsed time after it is thrown off 
from the comet’s surface, may be readily computed, from the 
known tangential direction and velocity for any assumed values 
of the two repulsive forces of the comet and sun, for a unit of 
distance—say the earth’s mean distance from the sun. Olbers 
remarks that the heliocentric orbit of such a particle must be an 
hyperbola, moreover that the points in space where the two repul- 
sive forces of the sun and comet make equilibrium, for any ori- 
ginal direction of repulsion from the surface of the head, must 
have the portions of expelled matter more condensed than any 
portion of space between such points and the comet’s head, thus 
form apparently a hollow envelope or nebulosity, in the shape 
of an hyperboloid having the head of the comet in its internal 
focus, and its apex towards the sun, the continuation of this hol- 
low hyperboloid from the sun beyond the parameter, (so to speak, ) 
forms the tail of the comet. The shape of the hyperboloid, and 
consequently of the tail, depends upon the ratio of the repulsive 
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forces of the sun and comet. If the one is determined by meas- 
ure, the other can be computed from it. Olbers made measures 
of the shape of the visible section of this hyperboloid. 

Brandes* gave this theory a thorough discussion, and finds 
analytically that the opinion of Oibers is true, that the envelope if 
so caused must be an hyperboloid, and then from the observed 
dimensions of a section of this hyperboloid as seen from the earth 
computes the ratio of the two repelling forces for that comet. 

The theory of the formation of comets’ tails seems to have 
made but little advances from 1812 till the return of Halley’s 
comet in 1835, when the astronomers of Europe, with a full 
knowledge of Olbers’s theory, and with powerful instruments, 
observed the tail and nebulosity of that comet, with reference to 
this theory.t Struve remarked that the densest point of the ne- 
bulosity was eccentric in that nebulosity, conformably to the ob- 
servation of Messrs. Herrick and Bradley for the recent comet. But 
the most indefatigable observer was Bessel,{ with the Konigsberg 
heliometer. He detected a pendulous or vibratory motion of that 
portion of the nebulous matter, which was expelled from the hemi- 
sphere of the comet next the sun, resembling that of a magnet 
round the magnetic pole. He finds that with the addition of this 
pendulous motion of this streaming matter, or in other words of 
the apex of the hyperboloidal envelope of the comet in the plane 
of the orbit, and for fifty degrees or more on each side of the 
antipode of the comet’s tangential direction, all the observed 
phenomena of the tail of Halley’s comet may be explained. 
Bessel then proceeds to compute the repulsive force of the sun 
and comet on these expelled particles from the observed shape of 
the tail. He also computes for any point of the tail how long 
the expelled particle had taken since the date of its expulsion to 
arrive at the point observed. 

All these phenomena Bessel explains upon the supposition that 
there is no molecular attraction or repulsion between the particles 
thus expelled; but that their heliocentric motion is due to the 
tangential direction in which they are expelled from the comet, 
and to the two forces of repulsion of the sun and comet, and the 


* Monatliche Correspondenz, Vol. xxv1, p. 533. 

t Schumacher’s Astronomische Nachrichten, Vol. x11, p. 503. 

t Ibid., Vol. x11, p. 177. Also Schumacher’s Jahrbuch for 1837, p. 142. Con. 
des Tems, 1839. 
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orbital direction and velocity of the particle at the time of expul- 
sion. ‘The reason assigned by Bessel for not supposing a mole- 
cular connection between the particles of the nebulosity of the 
comet, is the fact that the rays from a star seen by himself in 
the Kénigsberg heliometer, through this nebulosity, were not re- 
fracted by the medium of the nebulosity, but preserved, when 
seen through this medium, the same relative position with refer- 
ence to any other fixed star as when seen before entering the 
medium. Bessel argues that this could not have been a vapor, 
gas, or air, through which the star was seen, or it would have 
been refracted. 

Having stated the principal points of the theories of Olbers and 
Bessel regarding the formation of comets’ tails, it remains to con- 
sider their bearing on the present question. It is obvious that the 
difference between the radius vector of the head and of any particle 
(one in the point aimed at for instance) of the nebulosity, would 
not be a simple multiplier of the reciprocal of the square of the 
radius vector; but would on the contrary include a term depending 
upon the reciprocal of the square of the distance of this particle 
from the centre of the head. It may be shown, however, from 
the length and narrowness of the tail of the recent comet, that 
this latter term is nearly insensible, since the comet’s expulsive 
force compared with the sun’s, must in this instance have been 
very small, for when acting in the normal to the radius vector, it 
was able to impress but a small normal velocity on the particles 
thrown off. 

We conclude then that whatever theory of the formation of 
comets’ tails we adopt, if we suppose the particles of the nebu- 
losity and tail to be material, and the densest portion of the for- 
mer to be extended from the centre of the comet’s head towards 
the sun, the simplest method of deriving the true elements of the 
orbit of the head, from the computed elements of the orbit of the 
point observed, is that which we mentioned in our letter of the 
25th of May last. 

We subjoin the elements of the comet computed from our first 
normal places by Prof. Anderson of Columbia College, New York, 
viz. 
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Perihelion passage, . . . Feb. 274.579857 m. t. Green. 
Longitude of perihelion, . 279° 40/35/.50 2 Mch. 30 
Long. of ascending node, . 15° 0’ 56.45 § 
Inclination, ..... 6” 


Eccentricity, . . . . . 10008560 
Gaussian angle, . . . . 2°23’ 0”.76 
Perihelion distance,. . . 0.00415697 


Mean daily motion retrograde, 146’’.50299. 
We have the honor to be your obedient servants, 
Sears C. Waker, 
EK. Oris Kenpaty. 
To Messrs. John K. Kane, Alexander Dallas Bache, LL. D., 
Robley Dunglison, M. D., Joshua Francis Fisher. 


Arr. XXIL—Remarks on Mr. Owen’s Letter to the Editors on 
Dr. Harlan’s New Fossil Mammalia. 


[To THE EDITORS OF THE AMERICAN JOURNAL OF SCIENCE ] 


New Orleans, May 5, 1843. 


Gentlemen—In the last number of your Journal, (Vol. xi1v, No. 
2, p. 341, April, 1843,) I was gratified with the perusal of an in- 
teresting letter by Prof. Owen of the Royal College of Surgeons, 
London. ‘The observations and opinions of Dr. O. on fossil oste- 
ology, are entitled to the highest respect; placed at the head of 
the richest osteological collection in the world, and endowed with 
a genius which peculiarly qualifies him for the successful prose- 
cution of his favorite department of science, he has perhaps ac- 
complished more for its advancement than any other single living 
laborer in this attractive field of research. His criticisms on my 
* notice of new fossil mammalia,” are conceived in the proper 
spirit, having no other object than the advancement of science, 
and as such are duly acknowledged. 

I write under a full conviction of the difficulties attending my 
present isolated position: there does not exist a scientific library 
within a thousand miles, and the natural and physical sciences 
have consequently few votaries. 

The observations of Dr. Owen and myself on certain fossil 
mammals, have resulted in some discrepancies of opinion, which 
I conceive require some explanation on my part. 
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Prof. Owen pronounces me in error in supposing that his genus 
“ Mylodon,” is founded on my genus Megalonyx laqueatus ; the 
latter he admits is a true Megalonyr, and by no means to be in- 
cluded in his Mylodon. My original description of M. laquea- 
tus, was published in the Philadelphia Journal of the Academy 
of Natural Sciences in 1831. Subsequently, perhaps about the 
close of the same year, I published in the “ American Monthly 
Journal of Geology,” “a description of the jaws, teeth, clavicle, 
&c. of the Megalonyr laqueatus’’—fossils then in the collection 
of Mr. Graves of New York. 

Now, the “ error’? above noticed, rests entirely on a difference 
in opinion between Dr. O. and myself respecting the true nature of 
these New York specimens. Ona careful inspection at the time, 
I considered them as belonging certainly to the genus Megalonyz, 
and as closely aliied to if not identical with the AZ. laqueatus. 
But when the entire skeletons of individual species cannot be 
examined, it is not easy to pronounce with certainty in all cases, 
on the identity of species. Dr. O. relies in every instance on the 
structure, arrangement, &c. of the teeth, in his designation of 
species, without conceding to other portions of the skeleton a 
relative importance. ‘To me it appears that the organs of masti- 
cation, viewed alone, are more liable to lead to error in forming 
distinctive characters than are the organs of locomotion ; thus, 
in form, structure, and arrangement of the enamel, the superior 
molars of the horse differ more from the inferior molars of the 
same individual than do the molars of the Megalonyz of the 
New York specimens from the M. laqueatus of my original me- 
moir. 

On a careful examination and comparison of the tibize in both 
specimens of Megalonyr, I could perceive no specific difference, 
much less discrepancies authorizing the adoption of a new genus 
for it, as Dr. O. has done under the name of Mylodon. ‘The 
form and structure of the tibia in my new genus ‘“ Orycterothe- 
rium” of Missouri is totally distinct from either. Professor Owen 
has founded his observations of the characters of the New York 
species on the drawings of the cast of the jaws and teeth, to- 
gether with the figures accompanying my memoir. In the pres- 
ent state of our inquiries, I think that we are not yet prepared to 
pronounce with certainty that “the name Orycterotherium Mis- 
souriense, must sink into a synonym of Mylodon Harlan.” 

Vol. xiv, No. 1.—April-June, 1343. 27 


| 
{ 


| 


210 Remarks on Mr. Owen’s Letter, §c. 


Professor Owen proceeds to state, “The Megalonyr laquea- 
tus of Dr. Harlan is a true Megalonyr,” [but which was not 
“mainly founded on the cast of a tooth.”| ‘ Nor can I conceive 
any reasonable ground for its specific distinction from the Mega- 
lonyx Jeffersonii.”” Perhaps not, if we confine our observations 
to teeth. Of the latter animal we have as yet only the bones of 
the fore-arm and hand, and a broken tooth, to rest our opinion 
on; I think, however, that in a comparison of the radius alone of 
the two specimens we might detect “ reasonable grounds for spe- 
cific distinction.” I have no means in reach of comparing the 
distal extremity of the tibia of the Orycterotherium Missouri- 
ense, with the same part in the Brazilian species which forms 


the type of Dr. Owen’s “ Myiodon.” 

Dr. O. remarks at p. 345 of the letter above quoted: “ The 
tibia of the Missouri Mylodon corresponds with that of the Me- 
gatherium, in the deep ovoid depression at the anterior and inter- 
nal part of the lower articular end.’ He also supposes that a 
similar structure will be found to characterize the tibia of the 
“ Scelidotherium,” and further on continues: “ The Megatheroid 
family thus appears to have been as strikingly distinguished by 
this structure of the ankle-joint as the sloths are by the pivoted 
articulation of the astragalus with the fibula.” It is somewhat 
surprising that two experienced anatomists should differ so wide- 
ly on a structure submitted to ocular demonstration ; in the tibia 
of the Megalonyr laqueatus originally described by me, as also 
in the specimen in possession of Mr. Graves, there is not the 
least approach to such a conformation. Nor will the tibia of the 
Megatherium show any such comparison with the same part in 
the Megalonyr ; they all differ widely in this respect from the 
Orycterotherium. 

Further on, p. 345, Dr. O. states: “In my report on the ‘ Mis- 
sourtum,’ printed in the proceedings of the Geological Society, 
Dr. Harlan will find that I have duly acknowledged the origina- 
tor of the opinion that the ‘ 7'etracaulodon’ was nothing but the 
young of the gigantic Mastodon. ‘To Mr. Wm. Cooper of New 
York, the honor of this insight belongs.” ‘This paragraph in- 
volves two errors; the “ Tetracaulodon” was not founded on 
characters peculiar to a young animal; nor was it first announced 
by Mr. Cooper that the “ T'etracaulodon” is only a variety of 
the Mastodon. 'That the four tusks exist in the skull of the 
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adult Mastodon is abundantly testified by specimens now in nu- 
merous cabinets, including that of Mr. Koch’s, if we rightly re- 
member, and by reference to dates it would be easy to show, 
that I immediately announced its identity with the Mastodon, in 
a paper read before the American Philosophical Society in 1830, 
shortly after the appearance of Dr. Godman’s memoir. At first 
we had only noticed this additional tusk in the young animal, 
but in the following year, when on a visit to the University of 
Virginia, at Charlotteville, we were shown adult jaws with the 
same peculiarity, and published the fact in the “ American Month- 
ly Journal of Geology.” I beg to be understood, Messrs. Edi- 
tors, to make these comments on Dr. Owen’s remarks in good 
faith and kind feelings, and with the utmost deference to the 
opinions of my valued friend, Prof. Owen; but we are none of 
us immaculate. In all my investigations I have striven for truth 
and not for victory. I am, therefore, not impatient of criticism ; 
on the contrary, when conducted in the manner of Dr. O., I 
court it, as subservient to truth and to the best interests of science. 
We are proud to bear testimony to the very general accuracy of 
his published facts; in matters of mere opinion, however, an 
honest difference must be anticipated. We are very willing to 
concede, that in most cases it will prove in the end that “it is 
not Homer nods, but we that sleep.” 

I sincerely hope that Prof. Owen will frequently favor the read- 
ers of your important Journal with his valuable observations. 

I have the honor to be, gentlemen, your much obliged friend, 


R. Haran. 


Art. X XIIJ.—Bibliographical Notices. 


1. Histoire Naturelle des Poissons d’Eau Douce de l Europe Cen- 
trale ; par L. AGAssiz. Embryologie des Salmones;: par C. Voer. 
Neuchatel, 1842. Planches.—M. Agassiz, in order to render his ex- 
cellent monograph on the fresh-water fishes of Central Europe as com- 
plete as possible, has determined to enter into the details of anatomical 
structure and development of the different natural families, which will 
come under his observation. ‘To this end he has associated with him 
M. Vogt, the author of the present livraison, comprising * l’Embryolo- 


gie des Salmones.” This is founded on the original observations of 
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the author, conmmencing with the earliest period at which the ovum 
comes within the reach of the microscope, and following it through its 
various stages of development, terminates with the escape of the em- 
bryo from its membranous envelopes. 

The arrival of the spawning season of the Coregonus palwa, the spe- 
cies experimented upon by M. Vogt, is announced by these fishes asso- 
ciating in pairs, and jumping frequently above the surface of the water, 
the female protruding ova at the same time that the male ejects the 
seminal fluid ; by these simultaneous movements, impregnation is effect- 
ed, but large numbers of ova escape the fecundating influence. In or- 
der to procure a sufficient number of ova for microscopic observation, 
he has found it most convenient to have recourse to artificial impregna- 
tion, which is more successful, as regards the numbers impregnated, 
than when effected in the natural manner. ‘The artificial mode con- 
sists simply in squeezing ova from the female, and the seminal fluid 
from the male, and the two are brought in contact by being placed in a 
vessel containing water. The development takes place perfectly well 
in the house, provided water is used taken from the locality in which 
the fish usually deposits its ova. ‘This last is by no means an unimpor- 
tant step, since his experience goes to show that ova which are ordina- 
rily deposited in lakes, are destroyed or blighted, if water from rivers 
is made use of, and vice rersa. The water should also be frequently 
agitated and changed, and all sudden variations of temperature avoided ; 
the most favorable degree of warmth, being from 4° to 8° R. or from 
40° to 50° F. Congelation of the water in which they are contained, 
retards their progress, but does not destroy life. 

He finds the ova liable to diseases, and like those of some species of 
Limax, are often attacked by vegetable growths, consisting of slender 
jointed filaments, often expanded at their free extremities, giving the 
egg a milky appearance, and finally destroying its vitality. He has 
seen the same growths attacking young fishes, and causing death in the 
course of eight or ten days. If the same specimen is to be brought 
frequently under the microscope, care should be taken to keep it im- 
mersed in water, and not to keep under the instrument beyond a few 
minutes at one time. If the outer or shell membrane is to be removed, 
it is most easily accomplished under water; if the vitelline membrane 
is to be opened, this should be done in the air, for the vitellus is ren- 
dered completely opaque, by being brought in contact with water. 
We mention these different steps, for the benefit of those who wish to 
engage in similar investigations. 

If the ovary of the C. palwa is examined in the spawning season, 
ova of different degrees of development are to be seen, but all consist- 


ing of the same essential parts. According to M. Vogt, the following 
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is the order of events in the formation of an ovum; a simple cellule is 
first produced in the substance of the ovary, which has been denomina- 
ted “la vesicule germinative,” germinating vesicle, or vesicle of Pur- 
kinje ; this, after it has acquired a certain size, forms exterior to and 
enclosing itself, a second which is the “ vitelline membrane,” and at 
the same time there is formed in the interior of the germinating vesicle 
a number of granules, which constitute what is called the “ tache” or 
‘“‘taches germinative,” germinating spot or spots—they being for the 
most part grouped together, so as to form a single granular mass. 
These different parts once formed, increase in size, but indifferent pro- 
portions. When first formed, the vitelline membrane is only large 
enough to enclose the germinating vesicle; but when the vitellus is 
perfectly formed, it is many times larger. The entire ovum having 
acquired the diameter of 2 line escapes from the parietes of the ovary 
into the cavity of the abdomen, having previously acquired an envel- 
oping membrane, which corresponds to the shell membrane of the eggs 
of birds. 

The mature ovum, which is susceptible of impregnation, is nearly 
transparent, having a slightly yellowish tinge, resulting from the pres- 
ence of globules of oil in the vitellus, which, in consequence of their 
lightness, occupy its most elevated portions, constituting what i8 de- 
nominated the oil disk. ‘The vitellus contains no cellules whatever, 
and has a very strong resemblance to albumen. Immediately on be- 
ing immersed in water, the latter penetrates the shell membrane, and 
accumulates between it and the membrane of the vitellus, occupying 
the place of albumen in the eggs of birds and reptiles, which has no 
existence in ova of the C. pala. ‘The vitellus floats and turns freely 
in the watery fluid. 

As to the effects of the seminal fluid, the author says but little, al- 
though beyond a doubt indispensable to the development of the genus. 
The difficulty of appreciating its immediate effect, may be estimated 
from the fact that impregnated and unimpregnated ova manifest, during 
the first day, precisely the same changes; after this period, however, 
the ditference is striking ; the ova going on through the successive steps 
of the development of organs, and the other becoming opaque, soon 
passes into a state of putrefaction. 

M. Vogt has given detailed descriptions and figures of the evolution 
of the different organs, and the changes which they undergo during em- 
bryonic life; not commencing, however, with the first appearance of 
individual organs merely, but going back to the formation of the cel- 
lules, out of which the organs themselves are generated. ‘The nervous 
system, skin and muscles, intestinal canal, with its appendages, and the 


sanguiferous and respiratory systems are described in turn, as they 
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each pass through their successive transformations. The formation of 
cellules and their transformations into tissues and organs, form one of 
the most prominent topics treated of in this work, and it will be obvious 
to those who have paid attention to the subject, that the author’s views 
with regard to these changes, vary somewhat from those of Schwan, 
Valertin, and others, which at the present day are the most generally 
accepted. It is well known that the researches of Mirbel and Schlei- 
den, have proved that all the organs and parts of plants are originally 
composed of simple cellules ; and Schwan, in making similar research- 
es with regagd to animals, has been led to the conclusion, * that in their 
primitive state, all the tissues are composed of cellules, and that the 
elements of all the organs, whatever their form, are also generated 
from them.” ‘The researches of Vogt confirm these results, but as re- 
gards the formation of the cellules themselves, he entertains different 
views. Schwan maintains that the nuclei and nucleoli are primary, 
and the germinating vesicle, secondary formations ; whereas, according 
to Vogt, the vesicle is in nearly all cases formed first, and the nuclei 
and nucleoli subsequently. In the cellules from which the epidermis, 
black pigment and intestinal canal are formed, no nucleoli make their 
appearance, until a comparatively advanced period. ‘The nuclei are 
much more generally found than the preceding, a very few cellules be- 
ing destitute of them; but these he thinks are as clearly secondary 
formations, since they cannot be recognized until some days have 
elapsed. With regard to the truth of the author’s views, as respects 
this and some other subjects treated of, it will be impossible to form a 
correc, estimate, without going over the same ground and repeating 
his «: -eriments. Setting aside, however, the controverted points, we 
think it will be readily admitted that his observations form an exceed- 
ingly valuable addition to the science of embryology, and the labor and 
industry with which these observations have been conducted, justify us 
in forming a high estimate of the results of his future researches. 
Agreeable to the plan adopted by M. Agassiz, this livraison will be 
followed by another, by the same naturalist, on the anatomical structure 
of the Salmonide. 

2. Hooker’s Icones Plantarum; or Figures, with brief descriptive 
characters and remarks, of new or rare Plants, selected from the au- 
thor’s Herbarium. New Series, Vol. 1], 1842; and Vol. Il, part 1, Jan- 
uary, 1843. (Svo., plates 401-550.) London: H. Bailli¢re.—We du- 
ly informed our readers, (Vol. XLIL1, p. 189,) that the new series of this 
low-priced and very valuable work was to be continued regularly as a 


quarterly publication. Three numbers of the continuation have now 


reached us; which are principally devoted to the illustration of the rar- 
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ities of Gardner’s collections in Brazil, Schomburgk’s in Guiana, Skin- 
ner’s in Guatemala, Linden’s in Mexico, Mr. Wright's, &c. in the Falk- 
land Islands, and Cunningham’s, &c. in Ausiralia. One of the most 
remarkable of Dr. Gardner’s plants is his Utricularia nelumbiifolia, 
(t. 505 ;) which sends up from a creeping stem numerous scapes more 
than two feet high, bearing a raceme of very large violet-colored flow- 
ers, and round, centrally peltate leaves 3 or 4 inches in diameter, which 
resemble those of the Nelumbium! Among those from Mr. Skinner’s 
collection in Guatemala, we were surprised to meet with a Smilacina, 
(S. flexuosa, Hook.) The antarctic plants are especially interesting. 
Among them we have a figure (t. 492) of the Bolaxr glebaria of Com- 
merson, one of those dwarf and singularly tufted Umbelliferous plants 
so characteristic of the vegetation of the southern extremity of this 
continent. ‘The rounded and excessively dense tufts of this species, 
which in their young state D’Urville compares to mole-hills cov- 
ered with green turf, at length, according to Mr. Wright, resemble 
small haystacks! ‘Their appearance, we imagine, is not unlike that of 
the larger masses of Diapensia Lapponica upon the Alpine summits of 
the White Mountains, ouly that they are on a much greater scale. 
The Dalibarda geoides of Persoon and DeCandolle turns out a genu- 
ine Rubus. We find only two North American plants, viz. Carex fil- 
ifolia, Nutt., (under which a wrong name is inadvertently cited in place 
of that of the more able author of the Monograph of North American 
Cyperacese,) and Oakesia Conradii of Tuckerman. Sir Wm. Hooker 
has not the fruit of this interesting plant, and he states that the flowers 
in his specimens do not so well accord with Dr. Klotzsch’s description 
as could be wish@d. He figures the abortive pistil which is frequently 
found in the staminate flowers; but as he does not notice some curious 
particulars observed by the writer of this article, it may here be briefly 
mentioned,* 1. The plant is polygamo-diacious ; or, at least, some of 
the flowers are not unfrequently perfect. 2. These perfect flowers are 
sometimes provided with three stamens, similar to those of the sterile 
flowers; but more commonly they present a single antheriferous sta- 
men, sometimes accompanied by two short sterile filaments, and some- 
times destitute of these rudiments: occasionally a fertile flower is fur- 
nished with three short rudimentary filaments. 3. In the perfect flow- 
ers, especially when only one stamen is antheriferous, the anther is 
commonly found to be one-celled; the other cell being entirely sup- 
pressed, or else reduced to a mere vestige, as was seen in a single in- 
stance. 4. The lobes of the style are variable in number, and are of- 


Since this article was in type, these characters have also been pointed out to 


the writer by Mr. Oakes, who furnished the specimens he examined. 
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ten two-toothed or cleft. 5. The floral envelopes, or rather scales, are 
not distinguishable into two well-defined series, (calyx and corolla,) 
and their number is very variable ; the innermost series (corolla of 
Klotzsch and ‘Tuckerman) not unfrequently consisting of three scales, 
and the others of 5 to 10 successively imbricated scales. A. Gr. 

3. Enumeratio methodica Caricum quarundam: species recensuit et 
secundum habitum pro viribus disponere tentavit Envarpus ‘TucKER- 
Jun. LL.B. ete. etc. Schenectadie: 1843. (pp. 21, 8vo.)—This 
pamphlet we believe is not formally published, but was printed for pri- 
vate distribution among the author’s botanical friends. It is the result 
of an attempt—in most respects very successful—to effect a natural 
distribution of the species of the vast and difficult genus Carex. Mr. 
Tuckerman adopts the following primary sections. 

1. (Loisel.) Spica unica simplicissima androgyna, 
s. dio.ca. Stigmata 2-3. 

2. Vicnex, (Koch.) Spicule plures sessiles androgyne, in spicam 
continuam, s. interruptam, s. paniculatam disposite. Stigmata %. 

3. VIGNEASTRA, (mihi.) Spicis compositis ramosis ramisque sem- 
per androgynis, apice masculis 2-3-stigmaticis. Wahi. 

4. Leprantuer®, (mihi.) Vigneas inter et Carices. Stigmata 2, 
rarissimé 3. 

5. (Koch.) Spicis simplicibus sexu distinctis, rarius 
pseudandrogynis. Spica terminalis feré semper mascula, nunc plures. 
Wahl., Koch. 

These sections are mostly divided into subsections, and the latter in- 
to minor groups, amounting to fifty-one in number, Which (except those 
of the first section) are not furnished with diagnoses,—and really it 
would prove no easy task to characterize them.—but are distinguished 
by the names of their leading species. Many interesting critical re- 
marks are interspersed among, and follow the systematic portion; and 
four new species are indicated, viz. C. alopecoidea, (= C. cephalo- 
phora, var. maxima, Dew.,) C. neglecta, (aif. C. trisperme and C. Dew- 
eyane,) C. Monile, (= C. bullata 9.? Torr. and Gr.) and C. Torreyt, 
(= C. pallescens?) The proposed arrangement of the C. straminea 
group is perhaps the best that can be done with it; except that C. ari- 
da will renew its claim to specific distinction. We cannot distinguish 
C. Meadii, Dew. from C. panicea. In conclusion, we must be allowed 
to express our strong dislike of the attempt to change, in one or two 


cases, long established specific names, because they conflict with the 


Linnean canons and other excellent rules. ‘ C. scirpina” may be a 
better name than C. scirpoidea, Michx, (although nomina Barbaro-Lat- 
ina are as expressly forbidden by the canon as Barbaro-Greca,) and 
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“ C. vulpineformis”’ is greatly preferable to C. rulpinoidea, Miche. ; 
but to discard the received names, as here proposed, on the strength of 
the axiom § 223 Phil. Bot., besides the danger of the precedent, is re- 
ally to be “ plus saint que le Pape ;” for Linneus himself ever adopted 
all the nomina Barbaro-Latina there cited as examples, viz. Tamarin- 
dus and Morinda, as well as one of the three N. Greeco-Latina, viz. 
Sapindus. The practice of the great botanist affords the safest con- 
struction of the rule. The genus Carex, with all its difficulties, has 
long been an especial favorite with the botanists of this country ; who 
will hail with pleasure so zealous a laborer in this yet unexhausted field 
as Mr. Tuckerman. A. Gr. 


4. Flora Brasiliensis, sive Enumeratio Plantarum in Brasilia hac- 
tenus detectarum quas cura Musei Ces. Reg. Palat. Vindobonensis 
suis aliorumque Botanicorum studiis descriptas, et methodo naturali 
digestas sub auspiciis Ferdinandi I, Austria Imperatoris et Ludovici I, 
Bavaria Regis ediderunt Sternanus Enpuicuer et Caron. FRrip. 
Pit. De Martius. (Vienna and Leipsic, royal fol.) Fasc. I, 1840. 
Fasc. Il, Jan. 1841. Fasc. IIl.—V, Apr. 1842.—This work, although prin- 
cipally based upon the rich collections of Martius, &c. at Munich, and of 
Pohl at Vienna, is intended to embrace all the known Brazilian plants ; 
which at the commencement of the undertaking were estimated at 
15,000 species. It will extend, it is thought, to a dozen large volumes, 
and will probably require as many years for its completion; although 
the enterprising authors have secured the aid of many celebrated bota- 
nists, such as Nees von Esenbeck, Bentham, Lindley, Schlechtendal, 
Unger, Zuccarini, Spring, Reaper, Paeppig, Meisner, Kunze, Grise- 
bach, Hornschuch, Decaisne, &c. for the elaboration of particular or- 
ders. ‘The first fasciculus comprises the Musci, which are elaborated 
by Prof. Hornschuch, and the Lycopodiacee by Prof. Spring; and is 
illustrated by eight plates. ‘The second contains the Anonacee, by Mar- 
tius, (with 14 plates,) who adds an interesting historical account of the 
species cultivated for their edible fruit. In the third, fourth and fifth 
fasciculi, the learned Nees von Esenbeck has given a monograph of the 
Cyperacee of Brazil, illustrated by thirty plates from admirable draw- 
ings by Putterlich of Vienna. All the plates of the systematic part of 
the work, we should remark, are engraved upon stone in the same ex- 
cellent style as those of Martius, Nov. Gen. et Spec. Brasil. ; Siebold 
§& Zuccarini, Flora Japonica, etc. Several new genera are estab- 
lished, one of the most interesting of which is Hoppia, nearly allied to 
Carex. The genera of the tribe Sclerie@ are greatly, not to say undu- 
ly multiplied ; and, in a note, even our Scleria triglomerata is separa- 
ted as the type of a new genus, Trachylomia; which name however 
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the anterior Trachyloma of Bride! renders inadmissible. In the Rhyn- 
chosporee, we are pleased to find that Nees has adopted the genus Psi- 
locarya of Torrey ; to which he has added eight species. The Ptilo- 
cheta, N. ab E., nearly approaches Eriochete, (sub Rhynchospora, ) 
Gray, in Torr. mon. Cyp. A good figure and full analysis is given of 
Scirpus (Isolepis) subsquarrosus, Muhl., under the name of Hemicarpha 
subsquarrosa, from which a second species from St. Louis, H. Drum- 
mondii, N. ab E., (in a note,) does not appear to differ; and the genus 
is at length referred to the Hypolytrea. 

The fifth fasciculus of this Flore also contains the Smilacee@ and Di- 
oscoree, by Prof. Grisebach, with six plates. Each fasciculus compri- 
ses a portion of a very interesting and graphic introductory chapter by 
Prof. Martius, upon Brazilian vegetation generally, with illustrations of 
some of its more remarkable features and peculiarities in different re- 
gions. This is illustrated by a series of spirited Tabule physiognomica, 
in tinted lithography, eighteen of which are already published. ‘The 
whole Flora will form a series of monographs, prepared by some of 
the ablest botanists in Europe, (each with its letter-press and plates in- 
dependently numbered,) which, if we mistake not, may be separately 
purchased. The subscription price is very moderate, viz. from thirty 
to thirty-three florins for each volume of 40-50 leaves and as many 
(uncolored) plates. A. Gr. 


5. Binomial Theorem and Logarithms ; for the use of the Midship- 
men at the Naval School, Philadelphia. Perkins & Purves, 1843.— 
This is the title of a work recently published, from the pen of Profes- 
sor Chauvenet, of the United States Naval School, Philadelphia. The 
author modestly remarks in his preface, that his original design was 
to use the work in manuscript, but he found it necessary to enlarge 
it so much as to render its use in that form impracticable. He says, 
‘** in preparing it for the press, the original design has been still farther 
extended, and the work now assumes the form of a distinct, if not a 
complete, treatise upon the binomial theorem and logarithms.” 

We have read the work somewhat carefully ; although it has been 
prepared especially for the use of the midshipmen, we consider it wor- 
thy of general circulation. Such a work has long been a desideratum 
among elementary mathematical treatises. The subjects upon which it 
treats, although intimately connected, and in some measure dependent 
upon each other, have hitherto been treated of disconnectedly, and could 
only be studied properly by reference to different works. Here we have 
a complete and thorough treatise upon the subjects on which the author 
writes. He has introduced into it every thing necessary to make it so; 


at the same time he has omitted every thing not absolutely essential to 
that purpose. 
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Its chief excellence consists in the clearness and precision of the steps 
by which he advances. He combines clearness with sufficient length, so 
that his steps are abundantly evident, at the same time that there is diffi- 
culty enough to render them interesting to the more intelligent student. 

He does not pretend to originality, but his style and method are pe- 
culiar to himself, and his demonstrations are either altogether new, or 
happy modifications of those of other writers. With regard to the 
binomial theorem he says in his preface, “a rigid demonstration of it, 
at once simple and elementary, has been much sought for by mathe- 
maticians. ‘The one here given depends upon a principle which is the 
foundation of the differential calculus, and is in fact little else than a 
translation, of the very simple demonstration afforded by that science, 
into the elementary language of algebra.” We have examined the 
demonstration with some care. The principle is similar to that used 
by Bourdon in his later editions, (we have not seen his earlier,) and by 
other algebraists. Prof. Davies, in his translation of Bourdon, gives 
Euler’s method, which though ingenious seems by no means so clear 
or so elegant, and certainly more abstruse and less direct. Euler 
first deduces the binomial formula in the case when the exponent is a 
positive integer, and then proves that the same formula exposes the 
expansion of binomials affected with negative and fractional exponents. 

Professor Chauvenet has made the demonstration at once elegant and 
direct, by first proving the fundamental principle somewhat in the form 
of a lemma. ‘This principle is found in the peculiar nature of the 
quotient of ———, whatever be the nature of the exponent m. He 


first beautifully shows in a few lines that this quotient is always exact, 
and the series limited, when m is positive and integral; and then in 
an equally striking manner demonstrates that when ry, although 


0 
the quotient then becomes 0° (the expression for an infinitesimal quan- 


tity,) that still it is for all values, if the exponent is equal to mz”~', the 
well known form of the differential co-efficient of 2”. When these 
principles are established, the demonstration becomes at once direct and 
clear, and as elementary as the student can desire. He has inter- 
spersed through the work numerous and appropriate examples; into 
this chapter in particular he has introduced a beautiful collection, 
many of them original, others from French works, which illustrate fully 


the application of the binomial theorem. 

The chapter on the “ nature and use of logarithms” is extremely 
happy, well calculated to interest the student and to place the subject 
before him in an entirely new light. We would call the attention of 
teachers of mathematics particularly to it. The mode of deriving the 
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logarithmic formula, is that of Euler, but so modified and improved as 
scarcely to be recognized. ‘The method of finding “ the number cor- 
is different from any we have before 


responding to a given logarithm,’ 
seen. The method usually employed is by “ the reversion of series,” 
as it is called, a method which is tedious and liable to the great objec- 
tion, that it does not reveal the law of the resulting series, by which 
any succeeding term may be inferred or deduced from the preceding 
terms, however numerous. That law has been invented and applied by 
the author. 

In short, we consider the work to be a valuable one, and one from 


which almost any mathematician may derive advantage. 


6. Transactions of the Association of American Geologists and 
Naturalists, 1840-1842. Boston: Gould, Kendall & Lincoln. Royal 
Svo, pp. 544, with 21 plates—This volume embraces the reports of 
the doings of the three first years of the Association of American Ge- 
ologists and Naturalists, at their meetings held at Philadelphia in 1840 
and °4], and in Boston in 1842. Several of the papers it contains, and 
all the proceedings of the sessions, have already been before our read- 
ers in the pages of this Journal ; but the great bulk of the volume ap- 
pears now for the first time, and embraces all the papers read before 
the Association at its three first meetings. We shall not attempt any 
notice of its contents, but can assure our readers that the volume is 
every way creditable to American science, and must be considered as 
an essential companion to all who would keep up with the rapid pro- 
gress of American geology and the cognate sciences; while it gives 
to the body from which it emanates a character which at once places 


it among the permanent agents of scientific progress. 


MISCELLANIES. 


DOMESTIC AND FOREIGN. 


1. Notice of certain siliceous tubes (Fulgurites) formed in the earth; 
in a letter from Cuartes E. West, to the Editors, dated Rutgers Fe- 
male Institute, New York, March 21, 1843.—A remarkable natural 
phenomenon was observed a few years since in the town of Rome, state 
of New York. 1 was particular at the time, to gather what information 
I could respecting it, which is now submitted to the readers of your 
valuable Journal. 

A lambent flame was seen playing at night upon the surface of a 
sand bank, some seventy or eighty feet high, which forms the east bank 
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of the ancient channel of what is called Fish Creek. This excited the 
curiosity of the neighborhood and led to an examination of the spot. 
After removing some twelve or eighteen inches of the soil, they dis- 
covered an irregular tube of very coarse glass, which had evidently 
been made from the sand of the bank. ‘The sides of the tube were 
compressed, and very irregular. Its longest diameter was about half 
an inch. Its interior was highly glazed, while its exterior was rough, 
being covered with particles of sand. When they had exposed about 
fifteen feet of the tube, they found it necessary to sink a shaft of logs 
to prevent the caving in of the bank. They continued to dig thirty 
feet deeper, when it was discovered that the tube, which had main- 
tained an almost vertical position, made a sudden inclination and passed 
deeper into the bank. The fear of inhumation now compelled them 
to relinquish all further effort in tracing its course. They, how- 
ever, dug five feet more in a vertical line and came to water; ma- 
king in all rising of fifty feet from the surface. ‘The tube was single 
for some distance from the top, where it made two bifurcations. Some 
eighteen inches below the surface were found thin strata of indurated 
sand, which were easily broken by the shovel; they were highly 
inclined, and their surface was undulating. Some of them were sepa- 
rated from each other one or two inches, others three or four inches. 
These interstices were filled with sand, which by digging, had shaken 
out in some instances and left the strata like the leaves of an open 
book ; they were glazed, but not so highly as was the interior of the 
tube. 

From this narration of facts, two questions naturally suggest them- 
selves. Ist. In what manner was this tube formed? and 2d. What 
was the source of the light ? 

Without attempting to offer satisfactory replies to these questions, I 
would remark in relation to the first, that sand tubes of a few feet in 
length have been frequently described, bat none of them, so far as 
I know, equals in interest the one referred to. None had its great 
length. ‘To account for their formation, several theories have been 
proposed. One, that carbonate of lime held in solution had been 
gradually deposited around vegetable stalks, which finally wasted 
away, leaving these peculiar tubes. Another, that they are the work 
of insects. The third and most popular theory is, that they are 
produced by lightning.* It has been suggested, that whenever the 
electric fluid in its passage into the earth meets with the essential 
ingredients of glass, it fuses them into these singular tubes, provided 


the current be of sufficient intensity. It appears to me that neither 


* Hence the name Fulgurites, by which they are usually known. 
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of these causes is adequate to produce a tube fi/ty feet in length, such 
as we have described. That the first two had any agency in the mat- 
ter, we cannot admit for a moment; for the tube gives evidence of 
igneous action, and consists of silex instead of lime. With respect to 
the third, let us inquire, if from the diffusive tendency of electricity to 
divide itself into a thousand ramifications on coming in contact with 
moist bodies, it is probable that the fluid would pass for fifty feet or 
more in a continuous line through moist sand? It strikes us as highly 
improbable. Again, if lightning is the cause, why did it not produce 
a solid mass, instead of a tube ? And yet, if we set aside these objec- 
tions, the tube appears as though it were formed in this way. The 
smooth and highly glazed surface of the interior, admitting atmos- 
pheric electricity to be the agent, might be accounted for from the 
fact of its being nearer the central action of the fluid, and also from 
the fact that there would be no particles of unmelted sand within the 
tube to mar its surface, while the exterior in its liquid and afterward 
pasty state, coming in contact with particles of sand, would be pierced 
by them and made rough. It would be natural to suppose that a tube 
produced in this manner would collapse, presenting a flattened ap- 
pearance. 

With regard to the second question, it is now impossible to tell what 
the gas was which produced the light, because it has diss.,.peared since 
the destruction of the tube. It may have been phosphuretted hydro- 
gen, derived from the decomposition of anirmal bones deposited ages 
ago beneath that sand bank, or it may have been pure hydrogen, re- 
sulting from the changes which native protosulphuret of iron undergoes 
when exposed to moisture ; for it is well known in the spontaneous de- 
composition of water by this mineral when thus exposed, that it ab- 
sorbs the oxygen of the water, forming a protosulphate of iron, and 
eliminates heat sufficient to inflame the hydrogen; or it may have 
been sulphuretted hydrogen derived from the decomposition of iron 
pyrites, the bisulphuret of iron, which is often associated with organic 
remains, which would also afford phosphuretted hydrogen, thus yield- 
ing a mixture of these gases, one of which burns spontaneously at or- 
dinary temperatures. 

The writer has made these gratuitous comments, not with the inten- 
tion of satisfactorily accounting for these phenomena, but for the sake 
of awakening enquiry among your readers upon this interesting subject. 


2. Supplementary notice of the Ceraurus crosotus ; in a letter from 
Prof. Joun Locke, M. D., to the Editors, dated Cincinnati, Feb. 24, 
1843.—Below are some figures of parts of the crustacean which I 
have denominated the Ceraurus crosotus, described and figured ina 


| 


Miscellanies. 223 


previous letter. (See this Journal, Vol. xxiv, p. 346.) It is very rare 
that we meet with this fossil entire ; my own specimen, which is some- 
what mutilated in its smaller appendages, is the only one known to me. 
To the practical geologist it will be a matter of interest to be informed 
what fragments are of most frequent occurrence. The subjoined 
figures represent such as are most abundant in our rocks. 


Fig. 2. Fig. 3. Fig. 4. 


Fig. 2 isan accurate drawing of a specimen in my own cabinet, magni- 
fied six times in linear dimensions. By referring as above to fig. 1, it will 
be seen that it is the cheek or lateral portion of the shield. This is by 
far the most common fragment, and it is fortunately very well charac- 
terized by its pectinate form. Fig. 3, from a fragment in my own pos- 
session, magnified to the same scale, represents the tail or termination 
of the animal. ‘The two longer precesses are continuations of the last 
costal arches, while the four intermediate smaller appendages, and the 
two exterior ones, of similar size, are attached merely to the margin of 
the crustaceous covering, and are similar to the fringe of the cheek in 
Fig. 2. Fig. 4, from a specimen in Mr. Carley’s cabinet, is evidently 
the same as fig. 3, but with the lesser processes broken off, as at a. 
Before other parts had been examined, this last had deceived one of 
our best naturalists, who mistook it for the anterior instead of the pos- 
terior termination of a crustacean. Since I communicated to you my 
account of the entire fossil, (Vol. xi1v, p. 346,) | have discovered that 
the best specimens are covered with elegant tubercles, showing in this 
respect a close analogy to the Ceraurus pleurexanthemus of Dr. Green. 
A fragment is not unfrequently found, which if it belongs to this spe- 
cies, would indicate a central process from the posterior margin of the 
shield, running down over the middle of the body, like a Chinese cue 
of hair. My best specimen, already referred to, is broken at this 
point, and does not settle the question with regard to such a process. 

Contemporaneous fossils.—Strophomena alternata, S. semiovalis, nu- 
merous crinoidean joints, Orthis testudinaria, Cryptolithus tesselatus, 
Calymene senaria, Isotelus megistos, and numerous branched corallines, 
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are associated immediately with the Ceraurus. The Isotelus gigas is 
found below it, and the Cryptolithus terminates perhaps sixty feet 
above it. The particular locality at which the best specimens are 
found is about sixty feet in altitude below the reservoir at Cincinnati, 
and about one hundred feet above low water of the Ohio. 


3. Cambridge Observatory.—The deficiency of inrtruments at this 
observatory is about to be supplied upon a scale of munificence, worthy 
of the princely liberality of the Boston merchants. Davin Sears of 
Boston has given five thousand dollars for the erection of an observato- 
ry tower, which will be furnished with instruments from a contribution 
of twenty thousand dollars, which was subscribed within sixty days from 
the date of the Sears donation, and to which he himself gave an addi- 
tional sum of five hundred dollars. The ready patronage, which has, 
upon this occasion, been so generously extended to American astrono- 
my, is most honorable to the republic, and no country can point to a 
larger donation to science, in proportion to its wealth. The other do- 
nors are Peter C. Brooks, who gave one thousand dollars ; Samuel Ap- 
pleton, William Appleton, John P. Cushing of Watertown, Joseph Pea- 
body of Salem, Thomas H. Perkins, Jonathan Phillips, Robert G. Shaw, 
and George C. Shattuck, each of whom gave five hundred dollars ; Na- 
than Appleton, Abbot Lawrence, Amos Lawrence, Israel Munson, The- 
odore Lyman, Nathaniel West of Salem, D. L. Pickman of Salem, 
George Howland of New Bedford, Gideon Howland of New Bedford, 
John A. Parker of New Bedford, William Rotch, jr. of New Bedford, 
James Arnold of New Bedford, N. W. Neal of Salem, John Parker, 
William Pratt, John Wells, Ezra Weston, J. W. Ward, Josiah Quincy, 
Samuel Falls, Francis Parkman, Martin Brimmer, Thomas Lee, Fran- 
cis C. Gray, Horace Gray, Henry Oxnard, William Lawrence, N. J. 
Bowditch, George W. Lyman, Charles Lyman, George F. Parkman, 
Thomas B. Wales, Daniel P. Parker, John L. Gardner, George Ballett, 
Edmund Dwight, William Sturgis, Nathaniel Silsbee of Salem, John 
C. Gray, Ozias Goodwin, James Davis, jr., Dr. John Codman, John 
Quincy Adams, Dr. Wm. J. Waiker, Charles G. Coffin of Nantucket, 
Jared Coffin of Nantucket, J. W. Barrett of Nantucket, G. R. Upton 
of Nantucket, Dwight Boyden, Henry Plympton, F. Tudor, H. Cod- 
man, Samuel C. Gray, William Amory, J. Ingersoll Bowditch, Thomas 
B. Curtis, Bates & Co., Joseph Grinnell of New Bedford, J. J. Dixwell, 
James 8. Amory, Samuel T. Armstrong, J. Chickering, Dr. John Ware, 
John M. Forbes, George H. Kuhn, Joseph Whitney, Andrew E. Bel- 
knap, 8. Austin, jr., F. Bassett, Richard D. Harris, and Thomas Wet- 
more, of whom the first eighteen gave two hundred dollars each, the 
following thirty, one hundred dollars each, and the remainder smaller 
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sums, principally of fifty dollars. In addition to these individual con- 
tributions, the Society for the Diffusion of Useful Knowledge gave one 
thousand dollars; and this lead to the societies was almost simultane- 
ously given by the American Academy of Arts and Sciences with the 
still larger donation of three thousand dollars ; the other societies which 
contributed, are the American, Merchants and National Insurance Com- 
panies, and Humane Society, each of which gave five hundred dollars ; 
the Neptune and Washington Insurance Companies, each of which gave 
three hundred dollars ; the Equitable Safety Insurance, which gave two 
hundred and fifty dollars ; and the Tremont Insurance Company, which 
gave two hundred dollars. 

The location of the present observatory is very bad on many ac- 
counts; so that about a year since, the Corporation of Harvard Uni- 
versity had wisely profited by an advantageous opportunity to purchase 
the best possible site in its vicinity for astronomical purposes. ‘The po- 
sition is elevated, and commands in every direction a clear horizon, 
without any danger of molestation from trees, houses, smoke, or other 
causes, and with hills well situated for the erection of meridian and 
prime vertical marks. Upon this, which is known as Summer House 

Lill, the Sears Tower will be erected, with the other buildings for mag- 
netic, meteorological and astronomical observations, and the house for 
the observer. The funds invested in the observatory, when it is com- 
pleted, will amount to thirty-five or forty thousand dollars ; consisting, 
besides the above twenty-five thousand dollars, in the house and lands 
given by the College, the extensive magnetic apparatus given by the 
American Academy, a telescope for occultations and eclipses from Fran- 
cis Peabody of Salem, Mr. Bond’s astronomical clock, transit telescope, 
telescope for occultations, and his other instruments ; and lastly, the nev- 
er-to-be-forgotten little comet seeker belonging to President Quincy, 
with which Mr. Bond first detected the head of the recent comet, and 
was enabled to make his observation of the 9th of March, and to which 
instrument we are largely indebted for the contribution of these funds. 
The new instruments which will probably be purchased if the funds 
should prove to be sufficient, are, an equatorial telescope of the largest 
class, being of the same dimensions with the celebrated Pulkova tele- 
scope ; a transit circle; a small equatorial of six feet focal length; a 
comet seeker of the largest size; and a zenith sector. With these in- 
struments, the observatory will be as well endowed as any in the world, 
for the class of observations to which it will be principally devoted. 


4. Notice of Botanical Collections—We take much pleasure in an- 
nouncing that three enterprising botanists are now engaged in exploring 
the most interesting portions of the far West, and that their collections 
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of dried plants will be offered to subscribers, in sets, as they come to 
hand. ‘Two of these collectors, Mr. Charles A. Geyer, (well known as 
the botanist of Mr. Nicollet’s official northwestern expedition,) and Mr. 
Liiders, who are for the present attached to Sir. Wm. Stewart’s party, 
have by this time reached the Rocky Mountains. The particular field 
of Mr. Geyer’s operations, and the extent of his journey, were undeci- 
ded at the time of his departure from St. Louis. Mr. Liiders expects 
to spend the next winter, and perhaps the ensuing summer, at a station 
of some Roman Catholic missionaries on the upper waters of Lewis 
and Clarke’s, or Great Snake River. These botanists being well ac- 
quainted with the vegetation of the general Valley of the Mississippi 
and of the lower Missouri, will doubtless avoid the common and better 
known plants of this region; and thus their collections may be expect- 
ed to prove unusually choice and valuable. 

The third collector, Dr. Lindheimer, a very assiduous botanist, in- 
tends to devote a few years to the exploration of Texas; and he pledg- 
es himself to exclude from his sets all the common plants of the south- 
western United States. 

These several collections will be assorted and distributed, and for the 
most part ticketed, by Dr. Engelmann of St. Louis; assisted, as far as 
need be, by the authors of the Flora of North America, who promise 
to determine the plants, so far at least as they belong to families pub- 
lished in that work; and for the information of subscribers, particular 
notices of the centuria offered for sale, will probably appear in this 
Journal, as they come to hand. ‘The number of sets being limited, ear- 
lier subscribers will receive a preference. The three explorers are en- 
tirely independent of each other; and their collections are to be sepa- 
rately subscribed for. 

The price of the Rocky Mountain collections of Geyer or of Lu- 
ders, is fixed at ten dollars (or two guineas) per hundred; that of Dr. 
Lindheimer’s Texan collections at eight dollars (or £1, 13s. 6d. sterling) 
per hundred—payable on delivery of the sets at St. Louis, Missouri, by 
Dr. George Engelmann; at New York by Wiley & Putnam, 161, 
Broadway, and Stationers’ Hall Court, London; and Prof. A. Gray, of 
Harvard University, Cambridge, Massachusetts, to either of whom sub- 
scribers may address themselves (post paid) by mail. The additional 
expense of transportation, doubtless trifling in amount, will be charged 
upon the sets deliverable in London. 

The writer of this notice cheerfully states that the dried specimens 
made by these botanists which have fallen under his observation, are 
well selected, very complete, and finely prepared; and he cordially 
joins Dr. Engelmann in recommending the enterprise to the patronage 
of botanists. 
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For the purpose of obtaining some immediate pecuniary aid in the 
prosecution of his present arduous undertaking, Mr. Geyer also offers 
for sale, (through the parties above mentioned,) a selection from his 
collections of the last year in Illinois and Missouri; consisting of twen- 
ty sets of one hundred and fifty species of plants, which are offered at 
six dollars per set. A list of this collection, with critical remarks, and 
descriptions of some new species it contains, received from Dr. Engel- 
mann too late for present insertion, wil! find a place in the ensuing num- 
ber of this Journal. A. Gr. 


5. Iodine in Phanerogamic Plants and Mosses.—At a meeting of 
the Botanical Society of Edinburgh, on the 7th of December last, “* Mr. 
Brand read ‘a notice of the presence of iodine in some plants growing 
near the sea,’ by G. Dickie. The author found, by chemical examina- 
tion of specimens of Statice Armeria from the sea-shore, and of oth- 
ers from the inland and higher districts of Aberdeenshire, that the for- 
mer contained iodine, and that soda was more abundant in them, while 
potassa prevailed in the latter. lodine was also found in Grimmia mar- 
itima; and Mr. P. Grant of Aberdeen has also found it in Pyrethrum 
maritimum. An analysis was made of specimens of Statice Armeria, 
Grimmia maritima, Lichina confinis, and Ramalina scopulorum, all 
growing near the same spot, and occasionally during storms exposed to 
the sea spray: all these plants, with the exception of the Lichen, con- 
tained iodine. ‘The specimens having been washed previously to anal- 
ysis, the iodine could not have been derived from saline incrustation. 
All these vegetables were healthy, and the author of the paper has 
been led to conclude that the marine Algz are not the only plants which 
possess the power of separating from sea water the compounds of io- 
dine, and of condensing them in their tissues, and this without any det- 
riment to their healthy functions.”—Gardener’s Chronicle. 


6. Disengagement of Carbonic Acid by the Roots of Plants.—“ It 
appears from the researches of Messrs. Wiegmann and Polsdorff as re- 
ported in the last number of the ‘ Annals of Chemistry,’ that the roots 
of living plants disengage carbonic acid, and that this acid is capable 
of decomposing the silicates of the soil, which resist even the action of 
nitro-muriatic acid. This most curious discovery throws a new light 


upon the impertance of carbonic acid to vegetation, and explains clear- 
ly, what has been by no means evident, namely the manner in which 
flinty substances prove beneficial to vegetation, and how minerals so 
hard as feldspar are made to contribute to the maintenance of plants. 
Plants of tobacco, oats, barley, clover, &c. were grown in quartz sand 
which had been heated red hot, and then digested for sixteen hours in 
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dilute nitro-muriatic acid. One would have thought that, after such 
treatment, the quartz could have contained nothing capable of sustain- 
ing vegetable life ; nevertheless the plants grew in it, and their ashes 
were found to contain potassa, lime, magnesia, and silicious earth, 
which had been obtained from the decomposition of the quartz sand by 
the decomposition of the roots.”—Gardener’s Chronicle. (We see no 
proof nor probability that the carbonic acid in such cases is disengaged 
from the roots.) 


7. Filaria in the Blood of « living Dog.—MM. Gruly and Dela- 
fond exhibited to the Academy of Sciences, at their session, Feb. 6th, 
numerous specimens of an Entozoon, allied to the Filarie, obtained 
from the blood of an apparently healthy dog. Physiologists have been 
for a long time aware of the presence of Entozoa in the blood of rep- 
tiles and fishes, but this is the first instance in which they have been 
detected in the blood of a mammal. It is of great importance to physi- 
ology, pathology, and natural history, to prove not only their existence 
in the blood itself, but that they circulate with it in the higher animals. 

The entozoa in question, have a length of 0.25 millimetre, and a di- 
ameter of 0.003 to 0.005 millimetre. Body transparent, colorless ; 
anterior extremity obtuse, posterior terminated by a thin filament. 
Their motions are very active, swimming with an undulating move- 
ment among the globules. ‘They were detected in the blood drawn 
from the coccygeal arteries, external jugular veins, capillaries of the 
conjunctiva, mucous membrane of the mouth, skin and muscles. The 
urine and excrements contained none. Their diameter is less than that 
of a blood globule, which will allow them to pass wherever the blood 
circulates.—Comptes Rendus, Feb. 6th, 1843. 


8. Experiments of Karsten, relative to the formation of the “ images 
of Moser ;” extracted from letters of Humboldt to Arago.—* On pla- 
cing a medal on a glass plate, and under the last a metallic plate, Kars- 
ten has ascertained that an image of the medal is formed upon the up- 
per surface of glass, when an electrical spark is made to fall on the 
medal. If the medal rests on several plates of glass, and the last on 
metal, the spark produces images on all the plates, but only on their 
upper surfaces ; the most feeble being the most distant from the medal. 
To render the images visible, they must be exposed to the vapor of 
iodine or mercury. The spark is necessary for the production of 
images. M. Karsten has not succeeded with the electricity of the 
pile.” (Berlin, 10th March.) 

“| have seen experiments of M. Karsten; the effect is instantaneous, 
and the figures very distinct. The electricity emanating with greater 
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intensity from the prominent or convex part of the medal, changes the 
molecular state of the glass, in passing to its lower surface. ‘The image 
is rendered visible, by the most gentle breath. The vapor is deposited 
in little drops on all the parts of which the molecular condition is 
changed, whilst it is deposited uniformly where no such change exists. 
(Berlin, 22d March.)—Comptes Rendus, April 3, 1843. 


9. Great Comet of 1843.—This splendid comet, which was seen in 
the sunshine on the 28th day of February last by thousands of spec- 
tators in New England, and which for a month after adorned the 
evening sky with its long and brilliant train, has excited uncommon 
interest in all quarters of the globe. A letter from Mr. John Tay- 
lor, of Liverpool, to the Editors of this Journal, states that in the 
Isle of France, (S. lat. 20°,) the comet was scen in great splendor 
from the 28th of February to the 8th of March, (and doubtless later,)— 
the train resembling “a stream of fire from a furnace.” At Bombay, 
(N. lat. 19°,) the train was discovered shortly after sunset March 4, as 
a long, straight beam of light streaming from the western horizon to- 
wards the zenith. ‘The next night the nucleus, or at least the lower 
termination of the comet, became distinctly apparent. From this time 
onward, numerous observations were taken at that place, but with what 
precision remains to be seen. Similar accounts have been received from 
various places on both sides of the equator; yet we have no evidence 
that by any of these early observers (except Mr. Clarke of Portland) 
was the position of the nucleus accurately determined. This defi- 
ciency is matter of great regret, as it is obvious that good measures of 
the place of the nucleus taken within a week after the perihelion 
passage, would far outweigh in value those which were made during 
the latter part of the month of March. 

It appears quite probable that the train of this comet was seen in the 
evening before the perihelion passage, at Bermuda, Philadelphia, and 
Porto Rico, on the 19th, 23d and 26th of February. Some of the ob- 
servations on which this statement is founded, need however further 
investigation before they are given to the public. 

In stating at p. 413 of the last volume of this Journal the distance 
of the nucleus of the comet from the sun on the 28th of February, as 
measured by Mr. F. G. Clarke, of Portland, Me., an error was commit- 
ted, which is corrected in the following valuable memoranda, which have 
been kindly furnished me by that gentleman. The nucleus and also 
every part of the tail, as seen by him, in strong sunshine, were as well 
defined as the moon ona clear day. The nucleus and tail bore the 
same appearance, and resembled a perfectly pure white cloud, withoat 
any variation except a slight change near the head, just sufficient to 
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distinguish the nucleus from the tail at that point. The denseness of 
the nucleus was so great that Mr. C. has no doubt that it might have 
been visible upon the sun’s disk if it had passed between it and the ob- 
server. This dense appearance he considers due in part to the fact 
that the tail was foreshortened by projection, and so directed with ref- 
erence to the earth, that the nucleus must have been seen through a 
considerable mass of the matter of the tail. Notwithstanding the diffi- 
culties resulting from the nearness of the comet to the sun shining in 
its strength, Mr. C. succeeded in obtaining with an instrument of reflec- 
tion the following measurements, viz. 

Feb. 28, 3h. 2m. 15s. P. M., Sun’s farthest limb from nearest 


limb of nucleus, ’ 4° 6 15 
Feb. 28, 3h. 6m. 20s. P. M., Sun’s farthest limb from farthest 

limb of nucleus, . ‘ 4° 7’ 30 
Feb. 28, 3h. 9m. 40s. P. M., Sun’s farthest limb from extrem- 


ity of tail, . ‘ 5° 6 30 
The first of these measures Mr. C. considers reliable within I5” ; 
and the other two may be taken as near approximations. Due allow- 
ance must of course be made for the motions of the two bodies during 
the period of observation. When the sun was in the plane of the me- 
ridian, the angle made by the line joining the centres of the sun and 
nucleus, with the lower vertical, on the eastern side, was about 73°. 
These data must evidently supersede those derived from the observa- 
tions which were made at Waterbury, without the use of instruments. 


E. C. H. 


10. Second Comet of 1843.—M. Victor Mauvais, an astronomer at- 
tached to the Paris Observatory, discovered May 3, 1843, a telescopic 
comet on the limits of the constellations Cygnus and Pegasus. It isa 
feeble nebulosity, of an oval shape, and about 3’ diameter, with a sen- 
sible condensation of light towards the centre. It was seen by Sir J. 
South at Kensington, on the 10th of the same month.—Lond. Ath. 
May 13, 1843. 


11. Meteoric Observations, April 20, 1843.—On the night of April 
20, 1843, (the anniversary of the great meteoric shower of April, 
1803,) | watched alone in the open air, at intervals during the entire 
night, which was one of uncommon sereneness. ‘The number of me- 
teors noted by me, did not exceed what I assume to be the average 
number, visible after midnight, at other seasons,—or from twelve to 
fifteen an hour for an individual observer. 

The next night was likewise very clear, but I made no observation. 


Persons who were abroad to a late hour, informed me, that without 
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giving any special attention, they remarked that shooting stars were 
unusually frequent. As however no reckoning was kept of the number 
actually seen, it might be unsafe to deduce any very positive inference 
from this information. 

It was intended to watch for shooting stars on the morning of the 
2d of January last, but on that morning as well as on the next, the 
sky at this place was overcast, and the intended observations were 
defeated. E. C. H. 


12. Hundredth Anniversary of the American Philosophical Society. 
—This society celebrated its centennial meeting in Philadelphia on the 
26th of May last and the four following days, closing on the evening of 
Thursday the 30th. An opening address was delivered by Dr. Robert 
Patterson, embracing a sketch of the origin and progress of the society. 
A large number of scientific laborers were assembled, and forty five 
papers were read on different departments of scientific research. The 
following is a list of the papers read. 

Friday Morning, May 26th. 
. On Phosphorogenic Emanation, by Professor Josern Henry, of New Jersey College, 
2. On the Family Proboscidea, their general character and relations, their mode of denti- 
tion and geological distribution, by Isaac Hays, M. D. 
3. On Analytical ‘Trigonometry, by Professor Tuzopore Strona, of Rutgers College, 
Brunswick, N. J. 


4. On Two Storms, which occurred in February, 1842, by Professor EL1as Loomis, of 
Western Reserve College, Hudson, Ohio. 


Friday Evening. 


5. Historical sketch of Continental Paper Money. Part second. By Samvet Breck, Esq. 
6. On the Theory of Earthquakes, by Professor H. D. RocErs, of the University of Penn- 
sylvania. 


Saturday Morning, May QZ th. 


. History of the progress in establishing an Observatory at Washington City. Descrip- 
tion of the building erecting, and of the instruments ordered for the Depot of Charts 
and Instruments of the U. S. Navy, by Lieut. J. M. Ginxiss, U. S. N. 
On the influence of the Microscope upon the Science of Anatomy, by W. E. Horner, 
M. D., Professor in the University of Pennsylvania. 
On the Tides and Currents of the Atmosphere and Ocean, by Wituiam C. REDFIELD, 
Esq. of New York. 

0. On the Hourly and other Variations of the Magnetic Elements, of the Te mperature 
and Pressure of the Air, and of the Force of Vapor, deduced from two years’ obser- 
vations at the Magnetic Observatory at the Girard College, by Professor A. D. BacueE, 
of the University of Pennsylvania. 

11. Biographical Memoir of the Hon. Edward Livingston, by Henry D. Gixrin, Esq. 


® 


Saturday Evening. 


2. On the Launch of the Three-deck Ship, the Pennsylvania, by Jonn LeENTHALL, Naval 
Constructor. 

13. Method of Arranging the Spider’s Lines in the Micrometer of a Transit Instrument, 
by Joun Locke, M. D. of Cincinnati. 

14. On the Tails of Comets, by Professor W. A. Norton, of Delaware College, Newark. 

15. On the Decomposition of Carbonic Acid by the Light of the Sun, by Joun W. Dra- 
rER, M. D., Professor in the University of New York City. 

16. Letter from Chancellor Livingston to the Society of Arts of New York on Air Springs, 
Air Beds, &c. Letter from Count Rumford to Chancellor Livingston on Steam Car- 
riages. Communicated by the Rey. Professor ALonzo Porver, of Union College. 


| 

| 
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Monday Morning, May 29th. 


17. Observations on the Comet of February, 1543, made at the Observatory of the Cen- 
tral High School, with Results of the Computations relative to its Orbit, by Sears 
C. WaLKER, Esq. and Professor KENDALL, of the Central High School. 

18. Abstract of a Memoir on the Ethnography of the Ancient Egyptians, with specimens 
illustrative of its conclusions, by Samue. GrorGe Moxon, 

19. The Social and Intellectual state of the Colony of Pennsylvania, previous to the 
year 1743, by Jos R. Tyson, Esq. 

20. Measurements of the Foetal Cranium, by Cuaries D. Metres, M. D., Professor in the 
Jefferson Medical College. 

21. On Hippuric Acid, by Professor James C. Boor and Martin Boye, Esq. 

22. On a new method of determining the Velocity of a Projectile, by Prefessor Josrru 
Henry, of New Jersey College, Princeton. 

23. Description of anew Thermometer of Contact, by Professor A. D. Bacue, of the 
University of Pennsylvania. 

24. Descriptions of Water Spouts, by Captain LavenpeRr, of Princeton, N. J., and by 
R. C. Esq. 

Monday Evening. 

25. Transformation of the Series S=ar4br2+cx3, &c., by Professor Tuzopore 
Srrone, of Rutgers College, Brunswick, N. J. 

26. An account of a Geographical Exploration of the Sources of the Mississippi, by J. N. 
Esq. 

27. On the Physical Phenomena attending Solar Eclipses, by Professor SreruEN ALEX- 
ANDER, of New Jersey College, Princeton. 

Tuesday Morning, May 30th. 


28. On the Instruments of the Astronomical Observatory of the United States Military 
Academy, West Point, and the Observations made upon the Comet of February, 
1843, by Professor Wu. H. C. Barrier, of the United States Military Academy. 

29. An outline of the Physical Geography and Geology of Maryland, in reference to its 
Agricultural Condition and Resources, by Juttus 'T. Ducaret, M. D. of Baltimore. 

30. On the Geology of a Portion of the Island of Cuba, by R. C. Tayor, Esq. 

31. On Coprolites, by Isaac Lea, Esq. 

32. On the effects of Gloomy Seclusion upon the Health of Individuals of the African 
Race, by B. Hl. Coares, M. D. 

33. Description of some new Fossil Shells from the Tertiary of Virginia, by Henry C. 

3. Notice of the Meteorological Observations now making at the Military Posts of the 
United States, by 'T. G. Mower, M. D., Surgeon U.S. A 

35. On the law of Cooling of Atmospheric Air for various suddenly diminished pressures, 
by James P. Esry, Esq 

36. On a new form of Mountain or other Barometer, by J. HW. ALExanper, Esq. of Baltimore. 

Tuesday Evening. 

37. On some Fossil Ferns, of the Family of Sigillaria, in the Coal Strata of Pennsylvania, 
by R. C. Taytor, Esq. 

38. Comparison of the Dimensions of the Earth, obtained from Measurements made in the 
Survey of the State of Massachusetts, with Accredited Mean Determinations, by 
Simeon Borpen, Esq. and R. T. Paine, Esq. of Boston. 

39. On Impressions produced upon Sensitive Plates in the Dark, by P. B. Gopparp, 
M. D. and Joseru Saxton, Esq. 

40. Comparison of Magnetic Observations at Philadelphia, and Toronto, U. C., on the oc- 
casion of an unusual disturbance of the magnetic elements, May 6th, 1843, by Pro- 
fessor A. D. Bacue, of the University of Pennsylvania. 

41. Two Inedited Letters of Franklin upon Subjects of Science, communicated by Geo. 
BANCROFT, Esq of Boston. 

12. On the Theory of the Turbine Water Wheel, and the results of its practical applica- 
tion, by woop Morris, C. E. 

*43. On a Theory of Combinatorial Aggregation, by Professor SyivesTer, F. R. S., late 
of University College, London. 

44. Geological Notices, by Professor Henry D. Rocers, State Geologist 

45. On the Structure of the Foetal Heart, in reference to Cyanosis, by Cuarues D. 

Meias, M. D 


* Not read. 


To pedo cecidentalis , 


Werer 
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